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With the heightened risk for serious social and physiological consequences, 
binge drinking is arguably the single most important preventable cause of morbidity and 
mortality among college students. The negative consequences of drinking alcohol such 
as violence, unprotected and unplanned sexual intercourse, injury and death from 
accidents significantly increases when one indulges in binge drinking. Yet, the number 
of drinks (9.3 drinks on each occasion) and prevalence (40%) of binge drinking, both 
are highest among the college-aged population. To address this health concern, there 
have been significant public health efforts over the past two decades, but the status of 
college student binge drinking has not improved. Thus, identifying additional predictive 
variables is warranted to enhance the effectiveness of the interventions.  The purpose of 
this study to explore various constructs of the Integrative Behavior Model (IBM) and 
identify major constructs that best predicts binge drinking behavior among college 
students with different drinking pattern i.e. binge drinker, social drinkers, and abstainers 
and assist in customizing future interventions for each of these groups.  
This study utilized a prospective study design with two points at the 
interval of 30 days. The study sample included undergraduate students from a 
Southwestern University. A new survey was developed and utilized to understand 
theory-based determinants of the drinking behaviors. A pilot survey was 
conducted among 46 participants to evaluate the feasibility of recruitment, 
retention, assessment procedures, and implementation of the study. After refining 
the survey, the study was implemented to collect responses from 870 participants 
in time 1, however after eliminating incomplete data and matching responses at 
xvii 
 
time 2, only 388 responses were considered for final analysis which included 161 
binge drinkers, 72 social drinkers, and 155 abstainers. Results indicated certain 
demographic groups drank at disproportionately higher rates which suggested at-
risk groups such as African Americans compared to other ethnic groups, atheist 
compared to participants with religious beliefs, and age group 18-20 compared to 
other age groups. The IBM model significantly predicted behavioral intentions 
towards stopping binge drinking for binge drinkers (48.1%) as well as continuing 
not to binge drinking for non-binge drinkers (28.2%). Further, when non-binge 
drinkers were categorized as social drinkers and abstainers, IBM model predicted 
60.7% 6% of the intention towards continuing not to binge drinking for social 
drinkers and abstainers respectively. IBM model also significantly predicted 
16.6% of the drinking behavior for binge drinkers and 14.8% for non-binge 
drinkers.  
In conclusion, the current study shows promising application of IBM in 
predicting and explaining binge drinking behavior among college students and 
furnish with the predictive factors to design effective interventions. Further, this 
study highlighted the need for customizing interventions based on students 
drinking behavior i.e. binge drinkers, social drinkers, and abstainers. This study 
also suggested the need to redefining few aspects of the IBM in the future studies 
as two components model resulted more effective than one component model for 
measuring attitudes, perceived norms, and perceived behavioral control. Future 
research needs to be conducted to determine the efficacy of the IBM for other 
populations, settings and health behaviors.   
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Chapter 1: Introduction 
Background 
Throughout history, drinking alcohol has been commonly found among different 
cultures for socialization, relaxation, celebrations, rituals, and medical purposes. 
Alcohol is a psychoactive intoxicating ingredient found in alcoholic beverages which 
alter the state of mind by changing brain functions (CDC, 2016). Consumption of 
alcohol results in an alteration in perceptions, consciousness, and mood. Generally, low 
consumption of alcohol (one to two standard drinks) leads to flushing of the skin, light-
headedness, and socialization. Light to moderate drinking has been associated with 
possible benefits such as being social, lowering risk of arterial blockages and coronary 
heart disease, raising blood levels of HDL, lowering risk of diabetes, and decreasing 
risks of Alzheimer’s disease (German & Walzem, 2000). However, when alcohol is 
consumed in higher concentrations, consequences could be detrimental. In the short 
term, higher consumption of alcohol could lead to impaired motor performance, 
irritability, being emotional, and injuries and fatalities due to traffic accidents and 
violence. Other short-term health-related consequences of higher alcohol consumption 
include alcohol poisoning, sexual dysfunction, unintended pregnancy, and sexually 
transmitted diseases (CDC, 2014). Long-term consequences of frequent heavy 
consumption of alcohol can lead to mental and behavioral disorders including alcohol 
addiction, and different chronic diseases such as liver cirrhosis, cardiovascular diseases, 





With more than 88,000 deaths and an average 30 years of potential life lost with 
each death attributable to alcohol abuse, alcohol is the third leading lifestyle-related 
death in the United States (CDC, 2008; Stahre, Roeber, Kanny, & Brewer, 2015). In 
addition to the health consequences, alcohol abuse can also lead to significant social and 
economic losses to the individual and the society at large. Economically, excessive 
alcohol intake in 2010 cost the US around $249 billion (Sacks, Gonzales, Bouchery, 
Tomedi, & Brewer, 2015). One of the most damaging impacts of alcoholism is at the 
family level. Alcoholism can be considered as a family disease. It affects one of every 
four families in the US (Silverstein, 1990). With a large prevalence rate and wide 
availability, alcohol is accountable for more family problems than any other single 
factor (Parsons, 2003).  
The Problem 
The use of alcohol among college students has been a serious problem for a long 
time, but it finally began receiving national attention after the landmark study by Straus 
and Bacon in 1953 which was conducted among 17,000 college students in 27 colleges 
to explore their drinking behavior (Straus & Bacon, 1953; Whatley, 2005).  The study 
was first of its kind to explore the drinking behavior of the college students. The study 
explained who, when, where, what, and with whom do students drinks; how do they 
react to drinking; what influences their drinking habits; and their beliefs about their 
drinking habits. The studies in this era mainly documented heavy drinking related with 
Greek house membership, especially among men. It also demonstrated the effect of peer 
pressure on alcohol use and examined the impact of religious affiliation and parental 




Even though approximately half of the undergraduate student population is 
legally underage for drinking, the high prevalence rate of alcohol use and binge 
drinking among college students’ population is substantial. The National Institute on 
Alcohol Abuse and Alcoholism (NIAAA) defines binge drinking as “a pattern of 
drinking that brings blood alcohol concentration (BAC) levels to 0.08 g/dL”. Generally, 
this occurs when women consume 4 or more standard drinks or men consume 5 or more 
standard drinks within 2 hours (NIAAA, 2004). While there is not an official definition 
of the standard drink size, in the US it is commonly considered to be a volume of 
beverage that contains 0.6 oz (approximately 14 grams) of pure alcohol (ethanol) 
(Dawson, 2003). A standard drink can be considered as one 1.5 ounces of distilled 
spirits (hard liquor) with 40% alcohol, one 5-ounce glass of wine with 12% of alcohol, 
or one 12-ounce bottle of beer with 5% alcohol.  
Prevalence of Binge Drinking 
It is well documented that people tend to drink the heaviest during their late 
teens and early to mid-twenties (Fillmore et al., 1991; Naimi et al., 2003). The number 
of drinks (9.3 drinks on each occasion) and prevalence (40%) of binge drinking, both 
are highest among the college-aged population (age 18-24) (CDC, 2012). 
Approximately 90% of alcohol consumed by youth under 21 years old is in the form of 
binge drinking (U.S. Department of Justice, Office of Justice Programs, 2005). Even 
though age is a primary factor for binge drinking due to peer pressure and curiosity, the 
high rates of binge drinking are not solely due to age. Hingson (2009) reported that the 
college students’ binge drinking was significantly higher than the same-age peers who 
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do not attend college (Hingson, Zha, & Weitzman, 2009). This suggests that even 
though most of the college drinking is underage and prohibited by the law, in the 
popular culture alcohol consumption has become an integral part of college life. 
According to the national survey in 2014 by the Substance Abuse and Mental 
Health Services Administration (SAMHSA), 54.8 % of college students ages 18–22 
drank alcohol in the past month. During the same timeframe, 35.3% engaged in binge 
drinking and 10.5% of college students engaged in heavy drinking [SAMHSA defines 
heavy drinking as the binge drinking on 5 or more days in the past 30 days (NIAAA, 
2004)] (Center for Behavioral Health Statistics and Quality, 2015).    
However, not all college students are equally associated with binge drinking 
behavior. Past studies suggest that a small minority of college students accounts for 
most of the binge drinking episodes, as less than one-fourth of college students consume 
almost three-quarters of all alcohol consumed by college students (Wechsler, & 
Wuethrich, 2002). Similarly, previous studies also reported that fraternity or sorority 
members and athletes are more likely to binge drink. 73% of fraternity members and 
57% of sorority members reported the incidence of binge drinking. Likewise, 58% of 
male college athletes and 47% of female college athletes reported themselves as a binge 
drinker (Wechsler, & Wuethrich, 2002).   
Consequences of Binge Drinking  
The major issue of collegiate drinking is not associated with alcoholic drinks 
themselves, but the way they drink, which puts them at such a high risk for alcohol-
related problems (Bennett, McCrady, Johnson, & Pandina, 1999). The negative 
consequences of drinking alcohol are significantly higher when one indulges in binge 
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drinking. For example, a study from Harvard reported that binge drinkers are 7 times 
more likely to miss classes and 10 times more likely to damage property compared to 
non-binge drinkers. Similarly, the risk of fatal accidents is 40 times higher for binge 
drinkers with blood alcohol concentrations of 0.14% compared to non-binge drinkers 
(Naimi et al., 2003). The risk is even greater for young drivers as they have less 
experience with both alcohol and driving.  Another study from Gledhill and colleagues 
reported the higher probability of binge drinkers to use illicit drugs which compounds 
the problem dramatically (Gledhill-Hoyt, Hang, Strote, & Wechsler, 2000).  
The major consequences of binge drinking among college students include:  
a) Injury /death: Alcohol use among youth is related to the three top causes of 
youth death: accidents, homicides, and suicides (Windle, 2003).  More than 2.7 million 
college students between ages of 18-24 reported driving under the influence each year, 
placing themselves and others at high risk for automobile accidents (Hingson, Heeren, 
Winter, & Wechsler, 2005). It is estimated that each year, more than 1,825 deaths of 
college students between the ages of 18-24 are caused by alcohol-related unintentional 
injuries including automobile accidents (Hingson, Zha, & Weitzman, 2009). Similarly, 
599,000 college students between 18-24 years are unintentionally injured under the 
influence of alcohol (Hingson, Heeren, Winter, & Wechsler, 2005). Also, alcohol has 
been related to higher rates of suicidal ideation and attempt in various studies 
(Gonzalez, Bradizza, & Collins, 2009; Schaffer, Jeglic, & Stanley, 2008) 
b) Violence and Criminal Justice Problems:  Alcohol encourages violence by 
interfering with regular brain function which normally controls impulsive behavior such 
as aggression (Hingson, Heeren, & Zakocs, 2001). Of all the violent crimes associated 
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with college students, 95% are reported to be alcohol-related.  In more than 90% of the 
college rapes, alcohol is found to be consumed by either the assailant and/or victim 
(Hingson, Heeren, Zakocs, Kopstein, & Wechsler, 2002; Hingson, & Howland, 2002). 
Annually more than 97,000 date-rapes & sexual assaults, and 696,000 assaults reported 
for college students between 18-24 years old are alcohol-related (Hingson et al., 2005).  
Approximately 11% of college students self-reported that they have damaged 
property under the influence of alcohol and 5% of college students are cited in the 
campus security or police report as a result of their alcohol consumption (Wechsler et 
al., 2002). Additionally, annually around 110,000 college students between the ages of 
18 - 24 are arrested for an alcohol-related violation such as driving under the influence 
or public intoxication (Hingson, et al., 2002; Hingson, & Howland, 2002). 
c) Sexual behavior: Higher concentration of alcohol is related to unprotected 
and unplanned sexual intercourse among adolescents which escalates the risk for 
unintended pregnancy and sexually transmitted disease including human 
immunodeficiency virus (HIV) (SAMHSA, 2000).  
It is estimated that more than 400,000 college students between the ages of 18-
24 engage in unprotected sex and more than 100,000 college students reported to be too 
intoxicated to know if they consented to have sex (Hingson et al., 2002; Hingson, & 
Howland, 2002). Almost 1 in 4 college-aged students reported having had unprotected 
sex under the influence of alcohol or drugs (Columbia University, 2002). 
d) Academic related problems: Higher concentration of alcohol use among 
college students is associated with academic related problems. Wechsler et al. (1998) 
reported that 1 in 4 college students reported negative academic consequences due to 
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alcohol. The negative consequences include: receiving lower grades, missing class, 
doing poorly on the exams, falling behind in class, and dropouts.  
e) Health and other problems: Over decades of research, it has become clear 
that alcohol impacts both brain function and behavior differently among adolescents 
compared to adults. The adolescent’s brain is more vulnerable to learning and memory 
impairment due to alcohol compared with adults (Witt, 2010).   
Nationally, it is estimated that 27% of occasional binge drinkers and 54% of 
frequent binge drinkers reported at least one incident of blacking out which is defined as 
not knowing where they were or what they did while they were drinking (Weschsler, 
Lee, Kuo, Lee, 2000).   
f) Alcohol abuse and dependence: More than 150,000 college students 
develop alcohol-related health issues each year (Heeren et al., 2002). Based on a 
nationwide survey, 31% of college students met criteria for a diagnosis of alcohol abuse 
and 6% met the criteria for alcohol dependence (Knight, Wechsler, Kuo, Seibring, 
Weitzman, & Schuckit, 2002) 
With the heightened risk for serious social and physiological consequences, 
binge drinking is arguably the single most important preventable cause of morbidity and 
mortality among college students (Dowdall, Crawford, & Wechsler, 1998).   
Understanding Binge Drinking Behavior 
Understanding and preventing binge drinking behavior among college students 
is complex in nature. In the past, there have been numerous efforts to understand and 
prevent binge drinking behavior among college students. Studies have examined 
various predicting factors such as age, year of class, and membership in fraternities to 
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binge drinking behaviors (Grenier, Gorskey, & Folse, 1998; Makimoto, 1998).  Also 
other factors such as past history of binge drinking, social integration into college life, 
peer influence, drinking to ‘fit in’, social and environmental contexts where drinking 
occurs, student personality and belief system, availability and easy access to alcohol, 
economic availability including retail price of alcohol and availability of disposable 
income for students, and institutional policies, have been found to influence binge 
drinking behaviors which are subtly or overtly interwoven throughout the college 
drinking culture (Wechsler & Nelson, 2008, US Department of Health and Human 
Services, 2002). Some of the variables have a reciprocal relationship. For example, 
alcohol and violent behaviors have been reported to have a reciprocal relationship as 
early violent behavior is a strong predictor of alcohol use at a later stage and early 
alcohol use is a strong predictor of later violent behavior (Xue, Zimmerman, & 
Cunnigham, 2009). Another factor that has a reciprocal relationship with alcohol is 
stress. Stress-relief drinking is one of the prominent factors for alcohol abuse and 
dependency. On the other hand, alcohol has also been reported as a frequent contributor 
to raising stress (Powers & Kutash, 1985). The complex nature of binge drinking 
phenomena warrants the need of a model that integrates these multifaceted and 
interrelated variables to best explain binge drinking behavior, with an aim to reduce 
binge drinking and its negative consequences among college students (Baer, 2002).   
Theoretical Framework of the Study  
Despite the significant public health efforts over the past decade, the status of 
college students binge drinking has not improved (Schulenberg, et al., 2001; Johnston, 
O'malley, Bachman, & Schulenberg, 2011). In fact, studies show that the negative 
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consequences due to alcohol have even increased. Between 1999 and 2005, the cases of 
driving under the influence among college students have increased (Hingson, Heeren, 
Winter, & Wechsler, 2005). Similarly, alcohol-related arrests and unintentional deaths 
among college students have also increased in the past decade (Hingson, Zha, & 
Weitzman, 2009).  Thus, given the shortcomings of previous prevention efforts and 
interventions to curtail binge drinking behavior among college students and the 
deleterious consequences of binge drinking coupled with the facts, including but not 
limited to the death of students, warrants additional studies to understand the 
psychological determinants of collegiate binge drinking behaviors.  
Past studies have suggested that studies utilizing a strong theoretical basis are 
more effective for behavior change application than those with no theoretical 
underpinnings (Michie & Prestwich, 2010). In this context, exploring and understanding 
various determinants of binge drinking behavior through a theoretical standpoint can be 
insightful. Past studies suggest that theory can provide a conceptual framework to 
understand health-related behavior and help in designing effective health-related 
interventions (Michie & Prestwich, 2010).  Using theory in understanding behavior can 
provide various benefits. First, it allows collecting empirical data within an established 
theoretical framework. Second, the information collected from the theory based study 
can be used to inform and design the intervention by identifying causally related 
constructs (Michie & Prestwich, 2010). Third, the theoretical framework can also assist 
in the process of evaluating the intervention and refining it before future 
implementation (Michie & Abraham, 2004).   
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A number of models and behavioral theories have been used to understand 
behavior change including the Health Belief Model, Theory of Planned Behavior 
(TPB)/ Theory of Reasoned Action (TRA), Social Cognitive Theory, and 
Transtheoretical Model.  Since a majority of constructs in these theories were similar 
and complimentary, there was a need to develop a theoretical framework to integrate 
these common constructs. Thus, a workshop was organized by the National Institute of 
Mental Health to distinguish features of the widely used health behavior theories such 
as Social Cognitive Theory, TRA, & TPB (Fishbein et al., 1994; Rosenstock et al., 
1994) and to develop an integrated model that incorporates the major constructs from 
the major theories. The workshop was attended by prominent theorists including Martin 
Fishbein, Albert Bandura, Marshall Becker, Harry Triandis, and Fredrick Kanfer in 
1991 (Fishbein et al., 1994). At the workshop participants agreed on the set of key 
variables (intentions, environment, skills/abilities, self-efficacy, emotional reaction, 
social pressure, attitudes, and personal standards/self-image) for behavior change. This 
led to the foundation for the Integrative Behavior Model (IBM). Later Fishbein and 
colleagues outlined the IBM which primarily focused on the determinants of intention 
towards the behavior (Fishbein, 2000; Fishbein and Cappella, 2006).  
Even though IBM was coined in 1991 and integrated using multiple theories, it 
is clear that IBM is mainly inherited from TRA and TPB. Like TRA and TPB, the IBM 
identified intention, attitude, norms, and perceived behavior control as the most 
predictive factors for behavior change, which was conceptualized by the early work of 
Martin Fishbein in the 1960s (Maibach & Yzer, 1995). Fishbein in TRA proposed 
attitude (specific attitude towards the behavior) and subjective norms (normative beliefs 
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and motivation to comply) as precursors of intentions and behavior (Maibach & Yzer, 
1995). Later in the 1980s, Icek Ajzen proposed perceived behavioral control as an 
additional construct to predict behaviors and intentions towards behaviors (Maibach & 
Yzer, 1995).  Furthermore, when the IBM was proposed, the intention was predicted by 
attitudes, perceived norms, and perceived behavioral control (DiClemente, Crosby, & 
Kegler, 2009). The IBM extends TPB by incorporating a normative determinant in 
norms and perceived control in perceived behavioral control (Fishbein & Ajzen, 2010).  
In addition, the indirect measures (Behavior Beliefs, Normative Beliefs, and 
Control Beliefs) which measure the IBM constructs (Attitude, perceived norms, and 
perceived behavioral control) based on individuals’ beliefs help to put theory into 
context. The direct measures for the IBM constructs (Attitude, perceived norms, and 
perceived behavioral control) measures and demonstrate and the participant’s likelihood 
of performing a behavior while the indirect measures, explain why the participant may 
or may not perform a behavior.  In addition, responses to these measures provide the 
basis for program development (Montano & Kasprzyk, 2008). Refer to Figure 1 for the 
complete outline of the IBM.  
In past, the TPB has been extensively applied to alcohol consumption behavior 
and meta-analytic reviews have supported the ability of the TPB in explaining 
behavioral intentions and behavior for alcohol consumption behavior (Ajzen, 1991; 
Armitage & Cinner, 2001; Cooke, Dahdah, Norman, & French, 2016). Based on the 
foundation of the TPB, the IBM has been augmented to integrated additional constructs 
to enhance the ability to predict and change health behaviors by providing holistic 
insights.  But even though the IBM has been established for almost 25 years, it has not 
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been commonly utilized in health behavior research and not adequately for binge 
drinking behaviors (Head & Noar, 2014).  In an effort to understand the application of 
the IBM, this study attempts to investigate the efficacy of the IBM in predicting binge 
drinking behavior among college students. 
Purpose 
Understanding the predictive factors is essential to design effective and 
evidence-based interventions. Despite the overwhelming research in the area of binge 
drinking behavior among college students, to date, the prevalence of binge drinking has 
not declined and negative consequences are on the rise. This study has been initiated 
with the belief that the IBM will be able to identify additional psychological 
determinants which can be addressed in future interventions. Also, there have been 
limited studies that have utilized the IBM in conjunction with binge drinking behaviors 
among college students (Sheppard, Usdan, Higginbotham, & Cremeens-Matthews, 
2016; Braun, Glassman, Dake, Jordan, & Yingling, 2014). Therefore, the present study 
aims to fill that research gap as well. It is the intent of the study to explore various 
constructs of the IBM and identify major constructs that best predict binge drinking 
behavior among college students. This study will also provide insight to help 
understand drinking behavior among college students based on their drinking pattern 































































































































































































































































































































































Binge drinking among college students is one of the major health issues in 
higher education. The consequences of binge drinking can be as simple as a hangover or 
as serious as death. Academic consequences of heavy drinking among college students 
include lower GPA (Presley, Meilman, Cashin, & Leichliter, 1997) and dropping out of 
school (Core Institute, 2011). However, even after spending over-stretched budgets of 
college and universities for addressing the harms of alcohol consumption, the results 
have not been promising. Instead, the negative consequences of alcohol use among 
college students have further increased. This clearly indicates the ineffectiveness of 
current interventions. Thus, identifying additional predictive variables is warranted to 
enhance the effectiveness of the interventions.   
To understand additional predicting variables, the current study utilized the 
IBM. The IBM has potential to understand binge drinking behaviors more effectively as 
it provides holistic insights compare to other theories.  There have been two cross- 
sectional studies, associated with the use of the IBM for binge drinking (Sheppard et al., 
2016; Braun et al., 2014) however both studies are subject to the methodological 
limitations including single assessment, not measuring IBM indirectly, and not 
including non-binge drinkers in the study. Having considered all of these limitations, 
the current study has been designed to address these limitations and the research gap. In 
the current study, IBM is measured directly and indirectly and their behavior is assessed 
at two points of time with a month difference.  Also, the current study will try to 
understand binge drinking behaviors for those who binge drinks and those who do not. 
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Most of the time, these groups are not differentiated when implementing intervention 
such as mandatory alcohol-related training to be completed by all freshman in the 
majority of college in the US. However, when comparing college-aged students who 
binge drink and who do not binge drink the significant differences were observed 
among binge and non-binge drinkers for drinking motives (York, 2013). Similarly, the 
binge drinkers were found to indulge in more risky behaviors such as riding with a 
drunk driver, use of tobacco or other drugs, engaging in the risky sexual behavior, and 
getting involved in violence (Miller et al., 2007).  This demands the study that 
differentiates the college students as binge drinker and non-binge drinker. This will help 
to design an intervention for these two groups with different strategies.  
The current study results highlight the effectiveness of the IBM in predicting the 
binge drinking behavior among college students and attempt to identify additional 
predictive variables. This study teased out the different predicting factors for binge 
drinkers and non-binge drinkers. The information gleaned from this study shed some 
light on the major issues in binge drinking behaviors among college students and equips 
practitioners with the knowledge to design effective interventions.  
Research Questions 
Specifically, this study examined the following primary research questions.  
These questions are: 
1. To what extent are the IBM constructs (attitude, perceived norms, and perceived 
behavioral control) associated with behavioral intention to  
a. discontinue binge drinking in the next 30 days for current binge drinkers? 
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b.  continue not to binge drink for the next 30 days for the participants who 
currently do not binge drink (social drinkers and abstainers)?  
2. To what extent are direct measures of the IBM constructs (attitudes, perceived 
norms, and perceived behavioral control) predicts the behavioral intentions to 
a.  discontinue binge drinking in the next 30 days for current binge drinkers? 
b.  continue not to binge drink for the next 30 days for the participants who 
currently do not binge drink (social drinkers and abstainers)?  
3. To what extent are the extended direct measures of the IBM constructs (experiential 
attitude, instrumental attitude, injunctive norms, descriptive norms, capacity, and 
autonomy) predicts the behavioral intentions to  
a. discontinue binge drinking in the next 30 days for current binge drinkers)?  
b. continue not to binge drink in the next 30 days for the participants who 
currently do not binge drink (social drinkers and abstainers)? 
4. To what extent are direct measures of the IBM constructs (attitudes, perceived 
norms, and perceived behavioral control) predicting the behavioral intentions to 
discontinue binge drinking in the next 30 days for current binge drinkers different than 
the direct measures of the IBM constructs (attitudes, perceived norms, and perceived 
behavioral control) predicting the behavioral intentions to continue not to binge drink 
for the next 30 days for the participants who currently do not binge drink (social drinker 
and abstainers? 
5. To what extent are the extended direct measures of the IBM constructs (experiential 
attitude, instrumental attitude, injunctive norms, descriptive norms, capacity and 
autonomy) predicting the behavioral intentions to discontinue binge drinking in the next 
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30 days for the current binge drinkers different than the extended direct measures of the 
IBM constructs  (experiential attitude, instrumental attitude, injunctive norms, 
descriptive norms, capacity and autonomy)  predicting the behavioral intentions to 
continue not to binge drink in the next 30 days for the participants who currently do not 
binge drink(social drinkers and abstainers)? 
6. To what extent the attitudes, perceived norms, and perceived behavioral control are 
different for gender (male vs female), year in college (freshman, sophomore, junior, and 
senior), Greek house membership(member vs non-member) for   
a. current binge drinkers 
b. non-binge drinkers (social drinkers and abstainers)?   
7. To what extent is the IBM constructs of intentions, knowledge, and skill, and the 
environment predicts the binge drinking behavior for next 30 days?  
8. To what extent the product of each behavioral belief and outcome evaluation have a 
significant relationship with attitudes, perceived norms, and perceived behavioral 
control.  
Hypotheses 
The research hypotheses for this study are as follows: 
Hypothesis 1: Attitudes, perceived norms, and perceived behavioral control will be 
significantly related to the behavioral intention to discontinue binge drinking for the 
next 30 days for the current binge drinkers.  
Hypothesis 2: Attitudes, perceived norms, and perceived behavioral control will be 
significantly related to the behavioral intention to continue not to binge drink for the 
next 30 days for the participants who currently do not binge drink.  
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Hypothesis 3:  One or more of IBM constructs (Attitudes, perceived norms, and 
perceived behavioral control) will collectively significantly predicts the behavioral 
intention to discontinue binge drinking for the next 30 days for the current binge 
drinkers.  
Hypothesis 4: One or more of extended measures of IBM constructs (Instrumental 
attitudes, experiential attitudes, injunctive norms, descriptive norms, capacity, and 
autonomy) will collectively significantly predict the behavioral intention to continue not 
to binge drink for the next 30 days for the participants who are not currently binge 
drinking.  
Hypothesis 5: Attitudes, perceived norms, and perceived behavioral control will 
collectively significantly predicts the behavioral intention to continue not to binge drink 
for the next 30 days for the participants who currently do not binge drink (social 
drinkers and abstainers).  
Hypothesis 6: Instrumental attitudes, experiential attitudes, injunctive norms, 
descriptive norms, capacity and autonomy for the current binge drinkers will 
collectively significantly predicts the behavioral intention to continue not to binge drink 
for the next 30 days for the participants who currently do not binge drink (social 
drinkers and abstainers).  
Hypothesis 7: Attitudes, perceived norms, perceived behavioral control, the behavioral 
intentions, knowledge and skills, and intentions for the current binge drinker will be 
significantly different than for those who currently do not binge drink.  
Hypothesis 8: Instrumental attitudes, experiential attitudes, injunctive norms, 
descriptive norms, capacity, and autonomy will significantly predict the behavioral 
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intention to discontinue binge drinking for the next 30 days for the current binge 
drinkers. 
Hypothesis 9: There will be a significant difference between male and female college 
students for attitudes, perceived norms, and perceived behavioral control to discontinue 
binge drinking for the next 30 days for the current binge drinkers. 
Hypothesis 10: There will be a significant difference between male and female college 
students for attitudes, perceived norms, and perceived behavioral control to continue not 
to binge drink for the next 30 days for the participants who do not currently binge 
drinks (social drinkers and abstainers). 
Hypothesis 11: There will be a significant difference between college students year in 
college for attitudes, perceived norms, and perceived behavioral control to discontinue 
binge drinking for the next 30 days for the current binge drinkers. 
Hypothesis 12: There will be a significant difference between different college student’s 
year in college for attitudes, perceived norms, and perceived behavioral control to 
continue not to binge drink for the next 30 days for the participants who are not 
currently binge drinkers. 
Hypothesis 13: There will be a significant difference between member and non-member 
for Greek house among college students for attitudes, perceived norms, and perceived 
behavioral control to discontinue binge drinking for the next 30 days for the current 
binge drinkers. 
Hypothesis 14: There will be a significant difference between member and non-member 
for Greek house among college students for attitudes, perceived norms, and perceived 
behavioral control to continue not to binge drink for the next 30 days for the 
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participants who do not currently binge drinkers (social drinkers and abstainers). 
Hypothesis 15: Behavioral intentions, perceived behavioral control, and knowledge and 
skills will significant predicts the drinking behavior after 30 days. 
Hypothesis 16: Indirect measurement of IBM constructs (Instrumental attitudes, 
experiential attitudes, injunctive norms, descriptive norms, capacity, and autonomy) is 
significantly associated with respective direct measures (Attitudes towards the behavior, 
perceived norms, and perceived behavior control) for discontinuing binge drinking 
behavior as well as for continuing not to binge drink.  
Delimitations 
Delimitations for this study include: 
1) Undergraduate students (both male and female) at the University of Oklahoma, 
Norman Campus participated in this study. 
2) The participant criteria included ages 18 to 30 years old.  
3) The study conducted in Spring 2017 and the influence of seasonal effects is 
expected on the research while studying drinking behavior among college students.  
4) The study confined mainly to two types of binge drinking behaviors, i.e. 
discontinuing binge drinking for current binge drinkers and continuing not to binge 
drink for those who currently do not binge drinks. This study did not explore other 
drinking behaviors. 
Limitations 
The potential limitation of this study may include: 
1) Data was collected using self-reported instruments.  
2) Participants have to remember and report past 30 days drinking behavior.  
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3) The study used a monothematic (closed-format) design on the questionnaire and the 
participants only had the option to choose from the set of given response. 
4) Participants of the study included undergraduate students from the University of 
Oklahoma, Norman Campus. Thus, conclusions of this study may not be applicable to 
other college or non-college populations.   
5) The study utilized a prospective study research design. Thus, it inherits the 
limitations of the prospective study design. This includes the higher attrition rate of 
participants, greater expense, and more time-consuming than other study designs such 
as cross-sectional studies.  
Assumptions 
Assumptions for this study include: 
1) The assessment tool “Alcohol behavior scale for college students” is reliable and 
valid at the time of the study.  
2) The assessment tool “Alcohol behavior scale for college students” accurately 
measures IBM constructs in relation to the binge drinking behaviors.   
3) Participants understood and complied with the provided instructions for filling out 
the instrument.  
4) Participants answered the “Alcohol behavior scale for College students” instrument 
honestly and accurately.  
Operational Definitions 
Binge drinking: Binge drinking is defined as “a pattern of drinking that brings blood 
alcohol concentration (BAC) levels to 0.08 g/dL.” Generally, this occurs when women 
consume 4 or more or men consume 5 or more drinks within 2 hours (NIAAA, 2004). 
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A standard drink: Different countries have different definitions for a standard drink. 
However, for the purpose of this study, a standard drink size is considered beverage that 
contains 0.6 oz (approximately 14 grams) of pure alcohol (ethanol). This standard is 
commonly followed in the US when referring to a standard drink (Dawson, 2003). 
Thus, a standard drink can be considered as one drink with 1.5 ounces of distilled spirits 
(hard liquor) with 40% alcohol, one 5-ounce glass of wine with 12% of alcohol, or one 
12-ounce bottle of beer with 5% alcohol.  
Binge drinker: For the purpose of the study, binge drinkers are categorized as those who 
indulge in drinking 5 or more drinks for male or 4 or more drinks for female in a single 
session (within 2 hours interval) in past 30 days.   
Social drinker: For the purpose of the study, social drinkers are categorized as those 
who drink alcohol but do not consume to the extent of binge drinkers. The limit for the 
social drinker is less than 5 drinks for male and less than 4 drinks for female in a single 
session (within 2 hours interval) in past 30 days.  
Abstainers: For the purpose of the study, abstainers are categorized as those who did not 
consume any alcohol for the past 30 days.  
Behavior: In general behavior is defined as the way in which one acts. In IBM, the 
behavior is defined as a single, observable act with a specific target, action, context, and 
time (TACT) (Fisbein & Ajzen, 2010).  For the purpose of this study, the behavior is 
defined separately for those people who binge drink and those people who do not binge 
drink. For current binge drinkers, the target behavior is defined as discontinuing binge 
drinking for the next 30 days. Similarly, for non-binge drinkers, the target behavior is 
defined as continuing not to binge drink for the next 30 days. The behavior is 
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operationalized in this study as individual responses to one item, asking respondents to 
report “during the past 30 days, how many times have you had: 5 or more drinks in 
about 2 hours (for men)? / 4 or more drinks in about 2 hours (for women)?” 
For the most efficient alcohol-related intervention, it is important to understand 
what would make college students who engage in binge drinking quit binge drinking. 
Also, it is equally important to understand how to motivate the remainder of college 
students who do not engage in binge drinking to retain their behavior. Hence, both 
behaviors were studied in the current study.  
Behavioral intentions: The behavioral intention is defined as an individual’s indication 
towards the decision or readiness to conduct the behaviors.  The operational definition 
for behavioral intention is defined as the participant’s intention towards quitting binge 
drinking for the next 30 days (for participants who are currently involved in binge 
drinking) or continuing not to binge drink for the next 30 days (for participants who 
currently are not involved in binge drinking). Further, for the purpose of this study, this 
construct has been operationalized as individual responses to items referring to “I will,” 
“I intend,” and “I will try” directed towards specific binge drinking behavior. 
Attitude towards a behavior: Attitude towards a behavior is defined as the degree to 
which engaging in the behavior is positively or negatively evaluated. For the purpose of 
this study, attitude is operationally defined as the participant’s overall feeling of like or 
dislike towards: quitting binge drinking behavior for the next 30 days (for participants 
who are currently involve in binge drinking) or continuing not to binge drink for the 
next 30 days (for participants who currently are not involved in binge drinking). Also, 
in this study attitude is assessed using direct and indirect measures. The direct measures 
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will be assessed by adding experiential attitude (the overall affective evaluation of the 
behavior) and instrumental attitude (the overall cognitive evaluation of the behavior). 
The indirect measures were computed by a multiplying score of outcome evaluations 
(the value attached to a behavioral attribute or outcome) and behavioral beliefs (beliefs 
that behavioral performance will result in certain attributes or outcomes).  
Perceived norm: Perceived norm is defined as the social pressure one feels towards 
acting or not acting on the behaviors. For the purpose of this study perceived norm is 
defined as assessing what important people in the participant’s life think about their 
behavior and how other people similar to them are acting towards quitting binge 
drinking for the next 30 days (for current binge drinkers) or continuing not to binge 
drink for the next 30 days (for participants who currently do not binge drink). Perceived 
norm is also operationalized using direct and indirect measures. The direct measures 
were computed by adding descriptive norms (the perceptions of similar others 
conducting the behavior) and injunctive norms (a perception towards the important 
people to him/her think about conducting a behavior). The indirect measures were 
computed by multiplying injunctive/descriptive normative beliefs (the perceived belief 
towards what most important people support or refute the behavior) and motivation to 
comply with referents (the motivation to comply with what each referent thinks).  
Perceived behavioral control: Perceived behavioral control is defined as one’s capability 
to act on the behavior. For the purpose of this study, perceived behavioral control is 
operationally defined as their perceived control, self-efficacy, and autonomy towards 
quitting binge drinking for the next 30 days (for current binge drinkers) or continuing 
not to binge drink for the next 30 days (for participants who currently do not binge 
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drink). Perceived behavioral control is also operationalized using direct and indirect 
measures. The direct measures were computed by adding perceived autonomy (the 
degree of self-control to perform the behavior) and perceived capacity (also referred as 
Self-Efficacy). The indirect measure was computed by multiplying the score of 
perceived power (the perceived effect of each circumstances making conducting 
behavior easy or difficult) and control beliefs (the perceived likelihood of occurrence of 
each constraining or facilitating circumstances).   
Knowledge and skills: Knowledge and skills are defined as the necessary abilities and 
information to participate in the behaviors. For the purpose of this study knowledge and 
skills were if they know what to do if other people in their surroundings has alcohol 
poisoning, or if they know how alcohol affects each individual differently. 
Environment: The environment is defined as one’s surroundings in which one conducts 
the behaviors. For the purpose of this study, the environment is operationally defined as 
the surrounding where alcohol consumption takes place such as a bar, Greek house, and 
social gatherings. The environment is assessed with items such as, “where do you live?” 
(Off-campus/on-campus).  
Background factors:  The final component of the IBM is background which is 
operationally defined by demographic factors that could impact drinking behavior such 
as age, year of college, membership of Greek house, gender, etc. 
Race: For the purpose of this study, race and ethnicity was limited to the following 
categories: White, Black/African American, Hispanic /Latino, American Indian/Alaska 
Native/Native Hawaiian, Asian or Pacific Islander, Biracial or Multiracial, other. These 
categories are in accordance with the categories established by the American College 
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Health Assessment (American College Health Association, 2016).  
Undergraduate students: For the purpose of this study, undergraduate students were 
defined as college students between 18 to 24 years and those enrolled as undergraduate 





Chapter 2: Literature Review  
Binge drinking among college students continues to be of growing concern in 
the higher education system with a significant portion of college students habitually 
engaging in this behavior (Page, Ihasz, Hantiu, Simonek, & Klarova, 2008). Despite the 
significant efforts over the past decade towards preventing and reducing binge drinking 
behavior, the status of college students’ binge drinking has not improved (Schulenberg, 
et al., 2001; Johnston, O'malley, Bachman, & Schulenberg, 2011).  In this context, 
exploring and understanding various determinants of binge drinking behavior through a 
theoretical perspective can be constructive to design efficacious interventions. The 
purpose of this study is to assess the application of the IBM in predicting the two types 
of binge drinking behaviors: a) discontinue binge drinking in the next 30 days (for a 
current binge drinker) or b) continue not to binge drink in the next 30 days (for those 
who currently do not engage in binge drinking).  
While a number of studies have examined binge drinking behavior among 
college students, only a few studies have incorporated the Integrated Behavior Model 
(Sheppard, Usdan, Higginbotham, & Cremeens-Matthews, 2016; Braun, Glassman, 
Dake, Jordan, & Yingling, 2014). Also, even though binge drinkers and non-binge 
drinkers have different drinking motives, only a few studies have focused on the college 
students who do not binge drink (York, 2013). Understanding the different aspects of 
binge drinkers and non-binge drinkers can help aid in determining if different 
intervention and prevention programs specifically for these groups are warranted.  
This chapter will cover many aspects related to binge drinking behavior among 
college students including the prevalence and consequences of binge drinking on 
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campus and a systematic review to provide an up-to-date and comprehensive review of 
the application of the IBM in drinking behavior. Since there were not many studies that 
have employed the IBM for binge drinking behaviors, this systematic review will also 
include literature that uses the Theory of Planned Behavior (TPB) which is the 
predecessor of the IBM.   
Prevalence of Binge Drinking among College Students 
To understand the prevalence of binge drinking among college students in the 
United States, many researchers working in this area refer to the five key national 
databases listed below. Each of these databases possesses different characteristics 
relating to population coverage, instrumentation, data collection methodology, and data 
collection period to provide information on youth alcohol use, drug use, and other 
health-related behaviors. Findings from these national data sets are in general agreement 
that approximately two out of five college students engage in binge drinking behavior 
(O’Malley and Johnston, 2002).  
1. The National Survey on Drug Use and Health (NSDUH), Substance Abuse and 
Mental Health Services Administration (SAMHSA) 
2. The National College Health Assessment (NCHA), the American College Health 
Association (ACHA) 
3. The Core Institute (Core), the Southern Illinois University 
4. College Alcohol Study (CAS), the Harvard School of Public Health  
5. The National College Health Risk Behavior Survey (NCHRBS), Youth Risk 
Behavioral Surveillance, Centers for Disease Control and Prevention (CDC) 
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The Substance Abuse and Mental Health Services Administration (SAMHSA) 
in conjunction with the Research Triangle Institute (RTI) annually publishes the 
National Survey on Drug Use and Health (NSDUH). Even though the survey is not 
focused on college students, NSDUH is the primary source of statistical information for 
the use of alcohol, tobacco, and illegal drugs by U.S. civilians aged 12 or older. The 
data is collected via a face-to-face interview with approximately 70,000 individuals 
(NSDUH, 2017).  NSDUH defines a current alcohol user as any who has used alcohol 
in the past month. Similarly, respondents drinking five or more drinks on the same 
occasion on at least 1 day in the past 30 days were defined as a binge drinker, and 
respondents drinking five or more drinks on the same occasion on 5 or more days in the 
past 30 days were defined as a heavy drinker.  The NSDUH reported more than half 
(52.7%) of the people aged 12 or older as current alcohol users. Of the current alcohol 
users, 43.6% reported themselves as a binge drinker and 11.7% as a heavy drinker 
(Center for Behavioral Health Statistics and Quality, 2015). The estimates of current 
alcohol users have remained steady between 2009 and 2014, but are higher than the 
estimates reported in the NSDUH in most of the years between 2002 and 2008. For the 
college-aged population (age 18 to 25), about three-fifths self-reported as current 
alcohol users in all years between 2002 and 2014 (ranging from 59.6% to 62%). 
Similarly, 37.7% of the respondents between 18 to 25 years reported themselves as a 
binge drinker. The percentage of binge drinkers has slightly decreased among this group 
compared to reports from 2002 through 2013.  
Since 2000, the American College Health Association (ACHA) has been 
collecting data about college students’ health habits, behaviors, and perceptions using 
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the National College Health Assessment (NCHA). The NCHA publishes its report 
biannually. The Spring 2016 report is the most recent report published by the ACHA 
while this literature review was being conducted. According to the ACHA-NCHA 
Reference Group Data Report-Spring 2016, 63.6% of overall college students (63% of 
males and 64% of females) reported drinking alcohol at least once in the last 30 days 
prior to the assessment. Similarly, 36% of male and 22% of female college students 
drank more than five or more alcoholic drinks the last time they “partied”/socialized. 
The report also indicated that 38% of male and 28% of female college students reported 
drinking five or more drinks of alcohol at least one time at a sitting in the 30 days prior 
to the assessment (ACHA/NCHA II, 2016). Binge drinking often times happens 
because of drinking games among college students as it encourages excessive alcohol 
consumption.  Almost 60% of college students (62% of males and 60% of females) 
reported participating in drinking games in the past 12 months.  
Another source for alcohol prevalence among college students can be examined 
from the Core Alcohol and Drug Survey. This survey is published by the Core 
Institute/Southern Illinois University, which is the largest database for national alcohol 
and other drug data about college students in the US. The Core Alcohol and Drug 
Survey measures alcohol and other drug usage, perceptions, and attitudes among 
college students (Core Institute at Southern Illinois University, 2014). The most recent 
executive summary is from 2011-2013, which was published in 2014. The results of the 
survey reported 68.7% of students consumed alcohol in the past 30 days. The report 
also suggested 61.8% of students who consumed alcohol in the past 30 days were 
underage. The Core Institute defines binge drinking as consuming 5 or more drinks in 
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one sitting for both men and women. Based on this definition, 43.9% of students 
reported binge drinking within the past 30 days prior to the assessment.  
The Centers for Disease Control (CDC) conducted a study using the National 
College Health Risk Behavior Survey (NCHRBS) to assess the overall health of college 
students.  Although this was a one-time study conducted on 1995, the study was 
beneficial in documenting the alcohol-drinking population based on gender, age, and 
race.  The study reported 22.8% of males and 6.1% of female African American 
students engaged in binge drinking. Similarly, for Hispanic students, 39.9% of males 
and 22.6% of females engaged in binge drinking behaviors, and for Caucasian students, 
49.4% of males and 31.6% of females engaged in binge drinking. Identical to the 
aforementioned studies (NSDUH, ACHA/NCHA II, and Core Alcohol and Drugs 
Survey), NCHRBS also reported overall binge rates for college students around 41.5% 
(US Department of Health and Human Services, 1997). 
Another major study is the College Alcohol Study (CAS) which was conducted 
by Harvard University. The study assessed college students’ alcohol consuming 
behavior. Four national assessments were conducted between 1992 and 2006. The 
results indicated the overall binge drinking among college students trended around 44%, 
which corroborates with other national assessments irrespective of different data 
collection methods, instruments, and period of data collection (O’Malley & Johnston, 
2002; Wechsler & Nelson, 2008). Even though the rate of binge drinkers among college 
students has remained constant, Wechsler and Nelson’s study suggested, a polarizing 




Binge Drinking: A Higher Risk 
Binge drinking among college students is associated with various negative 
consequences including violence, property damage, academic failures, criminal 
penalties, fatal and non-fatal injuries, sexual assaults, sexually transmitted diseases, 
unintended pregnancies, blackouts, alcohol poisoning, and even death. The top three 
negative experiences due to alcohol consumption were “did something you later 
regretted” (24% males, 25% females), “forgot where you were or what you did” (22% 
males, 21% females), and “had unprotected sex” (16% males, 15% females) as reported 
by the ACHA/NCHA II (2016). Similarly, the ACHA/NCHA reported 12.6% of the 
college students (15% of males and 12% of females) drove after drinking alcohol, 
which contributes to additional risks for accidents. At least, 9.4% of college students 
were physically injured (10% males and 9% females) after drinking alcohol within the 
last 12 months. The College Alcohol Study from Harvard indicated that students who 
binge drink three or more times in a 2-week period compared to those who only binge 
drink one to two times are two times more likely to get hurt or injured (11% vs 27% 
respectively), experience alcohol-induced memory loss (27% vs 54% respectively), 
engage in unplanned sex (22% vs 42% respectively), and engage in unprotected sex 
(10% vs 20% respectively) (Wechselet et al., 2000).  
The Core Alcohol and Drug Survey assessed consequences of alcohol and drug 
use. Based on the responses from the students, the top five problematic experiences 
were:  had a hangover (58.9%), got nausea or vomited (49.8%), done something later 
regretted (32.9%), had memory loss (32.6%), and got into an argument or fight (26.9%). 
Other problematic experiences not included in the top five list, which were more severe 
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in nature and mentioned in the study were:  driven a car while under the influence 
(18.4%), been in trouble with the police, residence hall, or other college authorities 
(10.8%), thought to have a drinking or other drug problem (8.8%), been taken 
advantage sexually (7.9%), damaged property, pulled fire alarms etc. (4.8%), seriously 
thought about suicide (4.1%), and tried to commit suicide (1.2%). Additionally, a study 
conducted by Wechsler and Nelson (2008) reported binge drinking behaviors 
contributing towards risk-taking behaviors such as being violent and having unprotected 
sex. Alcohol has been found to encourage violence by interfering with regular brain 
function which normally controls impulsive behavior such as aggression (Hingson, 
Heeren, & Zakocs, 2001). Long term binge drinking behavior has also been found to 
contribute to alcohol dependence (Knight, Wechsler, Kuo, Seibring, Weitzman, & 
Schuckit, 2002; Wechsler & Nelson, 2008). 
Even though the risks of alcohol-related harm increase with the level of alcohol 
consumed, since fewer people drink at levels at or beyond the binge threshold, higher 
numbers of total consequences occur from those who drink at relatively lower risk 
levels (Wechsler and Nelson 2001).  Thus, alcohol drinking behavior among college 
students is also considered to be a well-known prevention paradox in public health. 
Based on the Harvard College Alcohol Study, Weitzman and Nelson (2004) estimated 
25 to 30% of alcohol-related consequences resulted from students who reported 
consuming 3-4 drinks per occasion. This raises the concern that targeting the binge 
drinkers only might not be enough to reduce overall alcohol-related negative 
consequences. However, in the meantime, an intervention for reducing binge drinking 
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behaviors would certainly help to reduce death that occurs at high levels of alcohol 
consumption (White & Hingson, 2014).  
Reasons for Binge Drinking 
Multiple factors have been found to influence binge drinking behaviors which 
are subtly or overtly interwoven throughout the college drinking culture. These factors 
might have contributed to drinking being perceived as a social norm rather than an 
unhealthy or potentially detrimental behavior. Some of the factors that have been 
suggested in previous studies include: social integration into college life, peer influence, 
drinking to ‘fit in’, Greek house membership, social contexts where drinking occurs, 
student personality and belief system, availability and easy access to alcohol, economic 
availability including retail price of alcohol and availability of disposable income for 
students, and institutional policies (Wechsler & Nelson, 2008, US Department of Health 
and Human Services, 2002). The challenge for researchers or practitioners is to 
integrate all of the multifaceted variables and to develop a model that can best explain 
the relationship between drinking patterns, risk factors, and outcomes (Baer, 2002).   
Age Factors 
When exploring reasons for drinking behaviors among college students, the 
development framework including physical development, cognitive development, and 
moral development needs to be considered. For example, during the transition from 
adolescents to young adults, college students may want to act like adults which includes 
the privilege or right to drink (US Department of Health and Human Services, 2002).  
Similarly, during the adolescence stage, there is an enhancement of physiological and 
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hormonal response to stressors that could lead to exploratory behavior such as binge 
drinking (Pohorecky, 1991; Tschann et al., 1994).   
Past History 
Collegiate problematic drinking is a product of  previous drinking behavior and 
experience. During college life, students experience higher independence and personal 
freedom, they explore and engage in intimate relationships, and are liberated from some 
of the responsibilities from family. The college years are the time for transition, re-
exploring self-identity, and forming social relationships in new living situations, but it is 
also very possible that some behaviors during late adolescence and early adulthood are 
sustained during college life. There is considerable evidence that suggests college 
drinking may be an extension of the past history which might continue or intensify 
when students enter into college (Hersh and Hussong 2006; Leibsohn 1994; Wechsler et 
al. 1994). Past history including family relationships, relationships with peers, and 
exposure to drinking behaviors could provide reasons to binge drink.  For example, 
college students with older siblings may indulge in drinking behaviors, especially if 
they look up to their older sibling who drinks (US Department of Health and Human 
Services, 2002).   
Individual Factors  
Although little evidence is available to claim that offspring of alcoholics 
metabolize alcohol differently, evidence has been found that offspring are more 
sensitive towards the effects of alcohol which leads to the bimodal pattern of abstainers 
or heavy drinkers (Weitzman & Wechsler, 2000; Wood, Vinson, & Sher, 2001). In 
terms of personality, sensational impulsivity and adventure-seeking personality have 
36 
 
both been associated with binge drinking (Sher et al., 1999).  Evidence also suggests 
that students’ beliefs about alcohol are related to their drinking behaviors. If students 
commonly believe alcohol could ease stress, help to socialize, lessen boredom, boost 
self-esteem, relieve depression or social anxiety, enliven a party, and make them 
attractive, it could promote drinking behavior (US Department of Health and Human 
Services, 2002).  Another factor that has received wide attention with respect to 
drinking behaviors is religiosity. Several studies have reported that students who have 
strong religious beliefs and are committed to traditional values drink less compared to 
their peers who are less religious (Neighbors, Brown, Dibello, Rodriguez, & Foster, 
2013; Hurcombe, Bayley, & Goodman, 2010).  
Environmental Factors  
Students are active members of the college community, and their experiences 
and personalities interacting with environmental variables can have an impact on use or 
misuse of alcohol (Presley, Meilman, & Leichliter, 2002).  The social process and 
environment on campuses such as the presence of a Greek system (Cashin, Presley, & 
Meilman, 1998), and the importance of athletics on campus (Nelson and Wechsler, 
2001; Baer, 1993) have been associated with a high percentage of binge drinking on 
campus. Similarly, a cohort study by Presley et al. (1996), indicated that various 
institutional policies such as having a dry campus and alcohol-free residence halls help 
to lower the prevalence of binge drinking (Presley, Meilman, Philip, Lyerla, 1996). The 
amount of alcohol consumption has also been associated with school size as well as 
two-year vs four-year institutions. On average, students from smaller colleges have 
been found to consume a higher amount of alcohol compared to students from larger 
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schools (Presley et al., 1996).  Similarly, students from 2-year institutions have reported 
a lower level of average weekly consumption of alcohol compared to 4-year institutions 
(Presley et al., 1996). Alcohol consumption pattern has also been found to vary by 
region. Students at schools from the Northeast region have reported a higher rate of 
binge drinking than students from other regions (Presley et al., 1996).  
Behavioral Theory  
For more than 50 years, behavioral theories have been used in health promotion 
to explain and predict health behavior and facilitate the behavior change. The U.S. 
National Cancer Institute's monograph Theory at a Glance (National Cancer Institute, 
1997) distinguishes two major functions of theory in the area of health promotion. First, 
explaining the nature of the problem, helping to identify the range of factors where the 
health promoter could intervene to promote healthy behavior. The second function of 
theory is to inform the development and implementation of the intervention programs. 
Hence, the overall theory could provide a full and rational appraisal of the problem, 
suggest possible and effective suggestion and facilitate the intervention 
implementations to be more effective.  
 There are numerous theories that have been used since and it would be 
invidious to attempt to provide the comprehensive list of all theories in this study. 
Different theories have different scope and goals. Some theories explore behavior at 
individual level such as the Health Belief Model while others explore behavior at the 
organizational or community level such as the Socio-ecological Model. Some theories 
focused more on behavior change such as the Transtheoretical Model while other 
theories attempt to explain why any behavior occurs such as a Socio-cognitive Theory. 
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With numerous theories, the problem in health promotion is often not due to having an 
insufficient theory, but rather not knowing how to select a relevant theory and apply it 
in practice. With this difficulty, there is a trend of fewer researchers providing 
rationales for selection of theory or documenting the theory operationalization process 
when developing theory-based programs. Also, there is a lack of guidelines on selecting 
of theories and single theories might not always be a good fit to explain the complexity 
of health behaviors researchers are dealing with. In this context, Integrative Behavior 
Model was introduced to incorporate the essence of major theories for explaining and 
predicting behavior change as well as including individual and environmental factors 
that affect the behaviors.  
Integrated Behavioral Model 
Even through the foundation of the Integrated Behavioral Model is based on the 
assimilation of multiple theories during 1991 NIH workshop, it can also be considered 
as a successor of the Theory of Reasoned Action (TRA) and Theory of Planned 
Behavior (TPB). The TRA was developed by Martin Fishbein and Icek Ajzen in 1975 
(Ajzen, & Fishbein, 1975). The TRA states that behavioral intention is the most 
immediate antecedent of behavior which is influenced by the attitude towards the 
behaviors and subjective norms (the peer pressure). The TRA was mainly used to 
predict volitional behaviors that are intentional and explicitly under the control of the 
individual (Montano & Kasprzyk, 2008). Later, the TPB was introduced as an extension 
of the TRA by adding an additional construct, perceived behavioral control (Ajzen, 
1985). Perceived behavioral control was added in the TRA to acknowledge the 
controllability (external forces which may impede or facilitate behavior change) as well 
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as self-efficacy (the individual’s conviction that one can successfully execute the 
behavior required for the expected outcome). Self-efficacy theory was proposed by the 
Bandura in 1977 which was found to be effective in the health promotion area such as 
increasing physical activity, improving mental health etc (Bandura, 1977; Annesi, 2005; 
Gyurcsik, & Brawley, 2000; Rodgers, & Brawley, 1996).  
Similar to the TRA and TPB, the IBM posits the intention to perform the 
behavior as the strongest predictor of the behavior, including environmental factors 
(both social and physical environmental) and knowledge and skills related to engaging 
in a specific behavior. A further intention was predicted by the three main constructs 
(attitude, perceived norms, and perceived behavioral control) with two sub-constructs 
per constructs. Attitude includes instrumental and experiential attitude, perceived norms 
included injunctive and descriptive norms, and perceived behavioral control included 
perceived control and self-efficacy (Fishbein & Ajzen, 2010).   
The IBM provides is a holistic theory but relatively new theory. It has not been 
commonly utilized in health behavior research especially for the binge drinking 
behaviors (Head & Noar, 2014).  In an effort to understand the application of IBM to 
understand binge drinking behavior following section provides an up-to-date and 
comprehensive review of the application of the IBM in drinking behavior. As 
aforementioned, since there were not many studies that have employed the IBM for 
binge drinking behaviors, this literature review of the IBM was conducted in 
conjunction with the TPB as well. The detail process of the systematic review is 
provided in Appendix A. Following section provides the summary of the relevant 
articles for this study.  
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Norman (2011) applied the TPB constructs to predict binge drinking intentions 
and behavior and also added habit as a determinant variable to explore if habit can 
explain the additional variance in binge drinking behaviors. The study also explores if 
habit can moderate the relationship between intention towards binge drinking and binge 
drinking behavior. The sample for the study included undergraduate students (n=137; 
male=25, female=112) from England. The paper-based questionnaire was administered 
in an introductory Psychology lecture to measure the TPB constructs (attitude, 
subjective norms, perceived control, self-efficacy, and intention). The habit (related 
with binge drinking behavior) was measured using a Self-Report Habit Index. This was 
a prospective study with a one-month follow-up. The hierarchical regression analysis 
was utilized to predict intention to engage in binge drinking over the next month. The 
behavior was assessed in terms of frequency of binge drinking after a month. In the 
follow-up, the results suggested 68.8% of the participants reported binge drinking at 
least 4 times over the past month. The first regression model in the study reported the 
TPB constructs explaining 75% of the variance in the intention towards binge drinking, 
however only attitude and self-efficacy were significant contributors. When habit was 
added in the model, it explained an additional 3% of the variance in the intention. 
Similarly, in another hierarchical regression model intention, habit, self-efficacy, 
perceived control, and intention x habit was included. This model explained 42% of the 
variance for the binge drinking behavior however only intention habit was significant. 
The study suggests that attitude and subjective norms are the significant predictor of the 
intention and habit were a significant predictor of the behavior.  
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Todd & Mullan (2011) conducted the study among 122 female undergraduate 
students to investigate if the theory TPB can predict the binge drinking behavior. The 
study also explored if the mere measurement effect (MME), and altering binge drinker 
prototypes willingness could help to reduce binge drinking behavior among the 
participants. The participants were randomly allocated to a mere measurement, 
prototype manipulation, and control group. The study utilized prospective cohort 
design. Two sets of online questionnaires were administered, separated by 2-3 weeks.  
Simultaneous multiple regression and hierarchical regression analyses were utilized for 
the statistical analysis. The results indicated that attitude, subjective norms, and PBC 
accounted for 55.3% of the variance in the intention and the strongest predictor of the 
intention in this study was the norms. Similarly, hierarchical regression analysis 
reported intention and PBC accounted for 40.4% of the variance on whether participants 
will engage in binge drinking. The mere measurement effect was more significant 
among participants who previously consumed more alcohol compared to the 
participants who consumed less alcohol. Also, the study did not report any significance 
of adding willingness in the model to predict binge drinking behavior and since 
participants in this study was all female, authors believes that gender might be the 
reason why willingness was not significant in this model.   
Alcohol use during pregnancy is associated with negative health outcomes. 
Duncan, Forbes-Mckay, & Henderson (2012) conducted a study among pregnant 
women to apply the TPB to predict alcohol use during pregnancy. The study consists of 
116 pregnant women who did consume alcohol before they were pregnant. The 
participants were recruited from hospitals where they were attending their 20-week 
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scan. Binary logistic regression was conducted for the statistical analysis. The majority 
of the participants (87.9%) reported making changes to their drinking habits during their 
pregnancy (at the time study was being conducted).  The results also reported 64.7% 
completely abstained from alcohol, 34.5% continuing to drink alcohol at some level, 
and 1 participant did not respond. Out of those who continued to drink, a small number 
exceeded the maximum number of drinks recommended by the U.K. Government, 
Department of Health, for pregnant women. The TPB was able to explain 77.1% of the 
variance in the drinking behavior between abstainers and those who continued to drink. 
In the model, only intention and attitude contributed significantly to the model. The 
regression analysis reported intention, attitude, subjective norms were significantly 
higher among abstainers compared with participants who continued to drink. The results 
from the study also suggested that TPB without the component of PBC is more 
appropriate when considered to predict drinking behavior among pregnant women. The 
results of the current study might be mainly beneficial in interpreting the drinking 
behavior among pregnant women at one-time point (20 weeks) rather than predicting 
their future behavior.  
Hagger et al., (2012) conducted a study in four different countries (England, 
Estonia, Finland, and Sweden). The study added motivational sequence from the self-
determination theory via the mediation of the TPB to influence the intention to consume 
the alcohol drinking behavior within the recommended level. The participants included 
employees (n=486; male=225, female=262) from the large companies in 
aforementioned four countries. This is another study which was conducted among non-
students, after the previous study of pregnant women. This is the only study in the 
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review which used a three-wave prospective design. The second follow-up was 
conducted after a month and second follow-up was after 3 months from the time 
baseline data was collected. The participants self-reported measures for motivation, the 
TPB constructs, and behavioral measures. The study utilized the estimation in a path 
analysis model by the simultaneous process and a robust maximum likelihood to 
establish the relationships. The Fast Alcohol Screening Test (FAST) was used to report 
on drinking behavior. The average score reported on the FAST was 2.15 ((3 or above is 
considered as hazardous and harmful drinking behavior). From the variables of the TPB 
and self-determination theory, the models accounted for 31.44%  and 29.27%   of the 
variance in binge drinking occasions in the T1 T2 model (Time 1 to time2) and 
T2T3 model (time 2 to time 3) respectively. Similarly, the model also explained 
41.32% and 66.94% of the variance in a number of drinks consumed in the T1→T2 
model and T2→T3 model respectively. All variables of the self-determination theory 
(intrinsic motivation, identified regulation, introjected regulation, and external 
regulation) significantly accounted for the variances in the TPB constructs (attitude, 
subjective norms, and PBC). The study also reported the identified regulation (the 
construct from the self-determination theory) such as “guideline on alcohol” was the 
most influential variable from the self-determination theory. Also, the model from the 
study suggested the past behavior (habit) explained the vast majority of the variance in 
the behavior compared psychological variables measured.   
The study from Elliott and Ainsworth (2012) compared a one component 
(instrumental attitude, injunctive norm, and general perceived behavioral control) and 
two component (instrumental attitude, affective attitude, injunctive norm, descriptive 
44 
 
norm, Self-efficacy, and perceived controllability) through path analysis and 
bootstrapping procedures to predict binge drinking frequency in past two weeks among 
college students. A total of 120 participants (male=37, female=83) completed a self-
reported questionnaire. The study utilized a two wave, prospective study design. The 
TPB constructs were measured at time 1 and after 2 weeks, subsequent binge drinking 
frequency was measured. The results reported that one component model was able to 
predict 82% of the variance (total direct and indirect effects) in binge drinking. 
Similarly, the two component model was significantly a better fit as it accounted for the 
90% of the variance in the binge drinking. In both models, the intention was the only 
construct which was considered as a sole direct predictor of the binge drinking 
behavior. The intention was also the significant mediator of the instrumental and 
subsequent behavior in both models. The study also suggested that the findings from the 
path analysis suggest that in an intervention targeted to change participants’ underlying 
cognitive predictors (constructs of the TPB) in isolation, only affective attitude 
produced significant reduction. Even with affective attitude, a large change was 
required to result in a small-to-moderate reduction in binge drinking. However, when 
affective attitude changed in combination with instrumental attitude and self-efficacy, 
moderate changes were sufficient to result small to moderate change in binge drinking.  
A study was conducted by the French and Cooke (2012) to examine the extent to 
which an individual’s salient beliefs can predict the TPB constructs for binge drinking 
behavior. The study elicited the salient beliefs of the participants on a particular evening 
then in general, and also asked about their actual drinking behavior. The study believes 
that understanding underlying cause for the binge drinking for a specific incidence is 
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more useful than the general behavior as most of the students’ binge drinking on a 
weekly basis. The study conducted research in applied settings and conducted the study 
in a bar to contribute to improve ecological validity. The study design was a two wave 
prospective study but the follow up was on the same evening. The college students 
(n=192) were recruited when they were entering the bar and administered with an open-
ended question to electing their beliefs on binge drinking behavior that evening. The 
students were also asked for a response to the questionnaire with the TPB constructs. 
For the second follow-up, participants (n=181) were asked to report the number of 
drinks they had consumed. A sample of 20% of the participant's beliefs from the open-
ended questionnaire were coded by the two researchers and the elicited beliefs 
(determined from the Cohen’s Kappa) were used for further analysis. The results 
suggested 72% of the participants reported binge drinking last week. The most 
frequently mentioned advantage of binge drinking is fun/enjoyment and disadvantage is 
a hangover. Also, the most frequently mentioned factor that would make binge drinking 
easy was having money and the factor that would prevent them from binge drinking is 
not having money. The study suggested that the participants with the higher intention 
believed that their friends would approve their binge drinking. The participants who 
reported an advantage of binge drinking had a higher intention score for binge drinking 
that evening. Similarly, those participants who intended to binge drink consumed more 
alcohol compared to those participants who did not intend to binge drink that evening. 
The results from the study indicated that intention was a significant predictor of the 
drinking behavior over the course of the evening. The results also reported attitude, 
subjective norms as a significant predictor [(R2=0.55, (F=74.6, df=3, 180, p<0.001))] of 
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the intention towards binge drinking. The current study provides the empirical data to 
suggest how the TPB constructs are useful in predicting binge drinking behavior among 
college’s students.  
The purpose of the study conducted by Ross & Jackson (2013) was to 
investigate to what extent the TPB constructs can predict binge drinking among college 
students. The study also measured self-efficacy separately in addition to the PBC (the 
TPB constructs). The study also incorporated social facilitation (social circumstances in 
which behavior is facilitated) with the TPB constructs. The study recruited students 
from the psychology class (n=91) from a large Melbourne University. The study 
utilized two wave prospective studies. For the initial data collection, the paper-based 
questionnaire related with the TPB variables along with self-efficacy and social 
facilitation scale were administered to the participants. On the follow up after two 
weeks, the participants reported their binge drinking behavior over the previous 2 
weeks. Multiple regression analysis was utilized for the statistical analysis. The results 
reported 51.4% of the participants reporting binge drinking at least once in past 2 
weeks. The results also reported the TPB constructs predicting 51% of the variance in 
intentions. Similarly, after adding social facilitation in the TPB constructs, the model 
predicted 53% of the variance in intention. In both models, PBC did not emerge as the 
significant contributor. The study also reported 72% of the variance in binge drinking 
behavior predicted by intention and PBC. The researcher added attitude and the 
subjective norms in the previous model and reported 77% of the variance in the binge 
drinking behavior was predicted. However, intention and attitude were not significant 
contributors to the model. The study suggested that PBC is not a significant factor in 
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predicting intention. Similarly, social facilitation emerges as a strong factor to motivate 
college students to engage in binge drinking behavior. Future research should target to 
change the attitude and social norms of the college students as well as address social 
facilitation when considering intervention for binge drinking.  
The study by Braun et al., (2014) was the first study in this review which was 
directly related with the IBM. The researchers aimed to assess the utility of the IBM to 
explain heavy drinking behavior among college students. The study utilized a cross-
sectional study. The participants included undergraduate students (n=356) from a large 
Midwestern public university. The study utilized path analysis for the assessing the 
predictive model. In the study, 37% of the participants indicated binge drinking the last 
time they partied/socialized. The results indicated that attitude, injunctive norms, and 
self-efficacy predicted 44% of the variance in the intention for heavy drinking. In the 
model experiential attitude, injunctive norm, and self-efficacy were significant 
predictors and experiential attitude was the strongest positive predictor in the model to 
predict intention towards heavy drinking. Similarly, the IBM in the study predicted 26% 
of the variance for heavy drinking behavior. The goodness of fit of the model was 
within the acceptable range; however, Chi-square values (statistical significance) for the 
individual paths did not fall within the significant range for any path. The study 
suggested that student binge drinking behavior highly depends on upon their affective 
expectation and the approval from their referents.  The study also suggested exploring 
other constructs (injunctive attitude, descriptive norms, and perceive control) of the 
IBM which were not significant contributors in the model to examine the efficacy of the 
IBM in explaining drinking behaviors among college students.   
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In the study by Lettow et al., (2015) application of the prototypes (social image) 
was tested along with the TPB constructs to explain the drinking behavior among young 
adults. The study was administered online and utilized a prospective design with a 
follow-up period of one month. Four hundred and ten young adults participated in the 
study. The participants responded to the prototype perception (drunk, heavy drinker, 
tipsy, moderate drinker, and abstainer prototypes) and the TPB constructs during the 
first data collection stage.  Similarly, in follow up after a month their intentions and 
drinking behavior were assessed. The study utilized hierarchical regression analysis to 
examine if the prototype reported by the participants moderated the relationship of 
abstainer and drunk. The results reported that participants consumed 7.27 drinks per 
week in average. The drinking behavior, attitude, descriptive norms, and PBC 
significantly predicted 41% of the similarity prototype model and 36% of the 
favorability prototype model. The prototype stability moderated the relationship of 
abstainers and drunk prototype similarity with the intentions but not with the behavior. 
The study did not find any moderation effect for the stability of favorability or for the 
relationships with the drinking behaviors. Similarly, only stable drunk and abstainer 
prototype (extreme) predicted intentions.  The study suggested that young adults’ health 
intentions seem to be guided by the association with the abstainer prototype and 
disassociation from the drunk prototype.  
The study conducted by Chen & Feeley (2015) incorporated stress and 
loneliness in the TPB in predicting binge drinking behavior among college students. 
The additional variable (stress and loneliness) were added as researcher believed that 
there is a substantial amount of variance in the behavior that was not explained by the 
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current constructs of the TPB. The study utilized prospective study with a follow-up of 
two-week time line. The researchers administered the online survey and collected 
responses from the undergraduate students (n=179) at a public university in the U.S. At 
the baseline, the researchers measured all predictors (attitude, subjective norms, 
perceived control, stress, and loneliness) and demographic variables. Similarly, in the 
follow up after two weeks, the drinking behavior of the participants throughout the past 
two weeks was measured. A negative binomial regression analysis was utilized for the 
statistical analysis. The participants reported that an average number of binge drinking 
days in past two weeks was 0.81. The negative binomial regression model in the study 
reported attitude as the strongest predictor of the number of binge drinking days. 
Similarly, perceived behavioral control and stress also emerged as a significant 
contributor for the number of binge drinking occasions. The result reported loneliness 
and subjective were not significant predictors of the behavior. The study suggested 
future alcohol intervention should target students with high level of stress and during 
when students experience a high level of stress.  
Another study that used the IBM constructs in relation to the alcohol use among 
college students was conducted by Sheppard et al., (2016). The measured variable from 
the IBM constructs in the study was personal attitude, perceived injunctive norms, 
perceived descriptive norms of alcohol use, and perceived descriptive norms of alcohol-
related problems. The study also incorporated personal’s values based on the theory of 
basic human values in the study. Additional variables that were also examined in this 
study were religious influences and involvement in the Greek life activities. The study 
included large sample (n=910) from a large public university in the Southeastern U.S.  
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This study utilized a cross-sectional study. The paper based survey (mainly publicly 
available scales) was administered to collect the response from the participants. A 
stepwise multiple regression with backward elimination was used to determine which 
independent variables (personal attitude, perceived injunctive norms, perceived 
descriptive norms of alcohol use, perceived descriptive norms of alcohol-related 
problems, personal values, religious influences, Greek life involvement, and 
demographic variable) were significant predictors for number of drinks consumed.  The 
regression model reported 45.6% of the variance of average drinks consumed per week. 
The model contained only significant predictors which include personal attitudes, 
descriptive norms (alcohol-related problems), gender, and Greek membership status). 
The study suggests future studies should incorporate additional constructs from the IBM 
in addition to constructs examined in this study. The study also suggested including 
Greek membership status and gender in future studies in the domain of alcohol use 
among college students.  
From the previous studies, it can be concluded that TPB or IBM are effective to 
understand binge drinking behavior. Most of the studies that were included in the 
literature review suggested a relationship of intention with attitude and subjective norms 
were mostly strong and positive, but relationship with PBC was negative and non-
significant.  
Some methodological limitations were identified. The first shortcoming was not 
applying use of TACT (Target, Action, Context, and Time) principle when designing 
instrument. This is important as one of the principle aims of most of the studies was to 
improve quality of the instrument items that measure the constructs. By making 
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participants to respond about the target behavior (binge drinking), desired action 
(stopping), the context where the action would take place (campus), and time frame for 
the action (eg: 30 days) ensure participants are responding to specific behavior. The 
current study integrated TACT principles while designing the instrument and 
considered them while interpreting the results.  
Similarly, even though two component models for both TPB and IBM have been 
found to be more effective than one component models, only few studies used two 
component models. The current study considered this as major limitation and will 
evaluate the one-component model with two component model. None of the studies 
used the indirect measures to assess constructs of the IBM and TPB which is crucial in 
putting findings of the study into the context. The current study has measured IBM 
constructs indirectly as well so that findings from the current study can be put into 
context.   
Chapter 3: Methods 
The purpose of this study was to evaluate the efficacy of the IBM for the 
prediction of binge drinking behaviors among college students. Specifically, this study 
assessed three binge-drinking behaviors by utilizing constructs of the IBM. The first 
examined the behavior of current binge drinkers while the second examined the 
behavior of those who do not binge drink and third examined the behavior of abstainers. 
The IBM was operationalized to study all three behaviors and explore predictive 
variables that could lead to discontinuing the binge drinking behavior for the next 30 
days for the binge drinkers or continue not to binge drink for the next 30 days for the 
social drinkers and abstainers.  
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This chapter highlights the methods considered for the study in four parts. The 
first part includes the description of the study population, sampling process, and sample 
size justification. This section also discusses inclusion and exclusion criteria for the 
participants. The second part includes an explanation of the research design. This 
includes study design, data collection procedures, and research timeline. The third part 
includes the instrument development process and proposed measurements. Finally, the 
fourth part explains the data analysis plan and procedure.  
The ethical issues related to this study are also discussed in this chapter. 
Appendix A includes all the supplemental documents relevant to the study (i.e. IRB 
approved documents).  
Study Participants 
The study sample included undergraduate students from the University of 
Oklahoma (OU) Norman Campus. According to the Office of Institutional Research and 
Reporting, for Spring 2016 (2016), there was a total of 19,810 undergraduate students at 
the OU Norman campus. The undergraduate students enrolled in Spring 2016 included 
50.9% male and 49.1% female students. Likewise, 87.7% of these students were under 
the age of 25, with an average age of 21.9 years. Classification in school is reported as 
12.2% freshman, 15.4% sophomores, 17.4% juniors, and 30.2% seniors.  Among all 
students at OU Norman Campus, 59.6% described themselves as white, followed by 
8.3% Hispanic, 5.2% Asian, 5.2% black, 3.8% American Indian/Alaska Native, 0.1% 
Hawaiian, 6.8% as two or more races, and 7.5% international.   
The participants were recruited via sending mass email through the OU listserv 
at time 1. The email included a link to the survey and consent form. Students were 
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informed that the participation was voluntary and personal data were not collected. 
However, an email address was collected from the participants at time 1 to follow up at 
time 2. These email addresses were used to send the link for the second survey after 30 
days of the participating in the first survey. Also, the unique identifier was created to 
match data from time 1 to time 2 for the statistical analysis.   
The sample size was based upon a priori sample size calculation using G*power 
software (Faul, Erdfelder, Lang, & Buchner, 2007). The G*power software suggested a 
sample size of 98 adequate for each group when the following parameters were entered: 
the power of 80%; an alpha of .05; a medium effect size (f
2
=0.15); and six predictors. 
However, due to possible attrition, the data at time 1 was collected till at least 120 
participants in each group (binge drinker, social drinker, and abstainer) participated. 
However, due to high attrition among social drinker, there were only 72 participants 
whose responses were considered for further analysis.  
The inclusion criteria for the samples were: all participants must be enrolled in 
the undergraduate program at the OU Norman Campus; age between 18 to 30 years old. 
Demographic variables such as race, gender, and ethnicity were also collected; 
however, participation was not restricted by these variables.  The exclusion criteria were 
students not enrolled as an undergraduate student at the OU Norman Campus. The study 
was initiated only after approval from the Institutional Review Board at the OU.  
Research Design 
This study utilized a prospective study design. This prospective study included 
two assessment time points. At baseline (time 1), the survey with the IBM constructs 
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and demographic variables were evaluated and at time 2 their binge drinking behavior 
for the past 30 days was assessed.  
Binge drinking is directly related to blood alcohol concentration (i.e. any 
amount of alcohol that raises blood alcohol level to .08); however, the definition of 
binge drinking also provides some indication of a number of standard drinks and time 
reference within which alcohol is consumed (Courtney & Polich, 2009; NIAAA, 2004). 
As mentioned in chapter 1, NIAAA defines binge drinking as consuming four or more 
drinks for females and five or more standard drinks for males within a two-hour period 
(normally which raises the blood alcohol level to .08) (NIAAA, 2004). This definition 
mainly refers to a single binge; however, binge drinking in this study accompanied the 
pattern of the repeated behavior. The prospective study design was utilized so that the 
study could report the pattern of the behavior for past 30 days rather than a single event.  
The decision to use 30 days’ time frame for the time 2 data collection was based 
on two reasons. To examine if the cognitive and affective factors determine future 
behavior, behavior needs to be assessed during a certain period after behavioral 
predictors are assessed (Yzer, 2013). Also, major longitudinal studies in the US 
studying binge drinking behavior among college students considers a “binge drinker” as 
someone who has indulges in a binge episode at least once in the past 30 days (Center 
for Behavioral Health Statistics and Quality, 2015; ACHA/NCHA-II, 2016; CORE, 
2014).  Studying binge drinking behavior in reference to 30 days’ time frame in this 
study helped to compare current study with the past studies.   
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The data collection process was initiated after the approval of the University of 
Oklahoma Institutional Review Board. Please refer to Appendix A for all approved 
documents from the University of Oklahoma Institutional Review Board.  
The first set of dependent variables for the primary purpose of this study is binge 
drinking behavior which includes a) discontinuing binge drinking for the next 30 days 
for binge drinkers, and b) continue not to binge drink for the next 30 days for social 
drinkers and abstainers. The primary independent variable for this study included 
subscale scores on constructs of the IBM. This includes direct measures of the IBM 
constructs. The constructs included: intentions, knowledge and skills, environment, 
attitudes (instrumental and experiential attitudes and indirect measures: behavioral 
beliefs and outcome evaluation), perceived norms (injunctive norms and descriptive 
norms and indirect measures: motivation to comply with injunctive normative beliefs 
and identification with referents with descriptive normative beliefs), and perceived 
behavioral control (self-efficacy) and perceived control (autonomy) and indirect 
measures: control beliefs and perceived power) (Fishbein & Ajzen, 2010). Other 
independent variables included demographic variables such as gender, year of college, 
membership of Greek house etc. All items were measured using a 7-point differential 
scale from strongly agree to strongly disagree to measure each item unless otherwise 
specified.  
Instrument: Alcohol Behavior Scale for College Students 
A new survey was developed and utilized to understand the drinking behaviors 
among the college population. The survey consisted of two questionnaires. One that 
measured the IBM constructs and behaviors relevant to stopping binge drinking for the 
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next 30 days for participants who are currently drinking. The second questionnaire 
measured the IBM constructs and behaviors related to continuing to not binge drink for 
the next 30 days for social drinkers and abstainers. Depending upon their answer for the 
binge drinking behavior question at the beginning of the survey participants were led to 
appropriate sets and skipped the irrelevant one.  
 The sixteen-step instrument development process as recommended by Sharma 
and Petosa was followed for the development of the instrument which is explained in 
the following paragraph (Sharma & Petosa, 2014).  
The first step was to define the purpose of the instrument. The purpose of the 
instrument is to predict binge drinking behavior among the college population utilizing 
the IBM. All constructs of the IBM (attitude, perceived norms, perceived behavioral 
control, intentions, environment, and knowledge and skills) were incorporated to 
understand binge drinking behaviors among the college population (Glanz, Rimer, & 
Viswanath, 2015) (Table 1). After the purpose, a literature review was conducted to 
determine if any preexisting instruments were available to serve the purpose.  The 
review was conducted using the Health and Psychosocial Instrument database using the 
website of the University of Oklahoma Library. The review did not identify any 
preexisting instrument that fulfills the purpose of the study, however the literature 
review helped to guide some of the items in the current instrument. The third step of 
developing the instrument included determining objects of interest. As previously 
mentioned, the objects of interest in this instrument were constructs of the IBM. The 
following step was to constructively define each construct according to the purpose of 
the study.  
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Table 1. Definitions of the IBM Constructs 
   
After providing general definitions, each construct was operationally defined. 
The following paragraph provides the operational definition of each construct for this 
study.  
Behavior is defined separately for those people who binge drink and those 
people who do not binge drink. For the most efficient alcohol-related intervention, it is 
important to understand what would motivate college students who binge drink to quit 
binge drinking. Also, it is equally important to understand how to motivate the 
remainder of college students who do not engage in binge drinking (social drinker and 
abstainers) to retain their healthy behavior. That is the reason all three behaviors were 
being explored in this study. For the purpose of this study, the definition of binge 
drinking given by NIAAA was followed. The NIAAA defines binge drinking as "a 
pattern of drinking that brings blood alcohol concentration (BAC) levels to 0.08 g/dl”.  
In this study, it measured by asking two items “1. In the past thirty days, on how many 
days did you use alcohol?” and “2. During the past 30 days, how many times have you 
had: (for men) 5 or more drinks in about 2 hours? Or (for women) 4 or more drinks in 
Constructs Definition 
Behavior Individual planned action 
Intention Individual’s determination to act towards behavior 
Knowledge and 
Skills 




Individual’s surroundings including physical and social condition 
that could impede individual from engaging in the behavior 
Attitudes towards 
Behavior 
The degree to which engaging in the behavior is negatively or 
positively evaluated.  
Perceived Norms  The pressure individuals sense from social referents individual  
Perceived 
Behavioral Control 
Individual’s capability to act the behavior 
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about 2 hours?” The options available for participants allowed to categorized 
participants into binge drinker, social drinker, and abstainers. If a participant was 
considered to be a binge drinker they were led to the section for binge drinkers and if 
they were considered to be a social drinker or abstainer they were navigated to the non-
binge drinkers section.  
 The operational definition for behavioral intention is defined as a participant’s 
intention towards quitting binge drinking for the next 30 days for binge drinkers or 
continues not to binge drink for the next 30 days for participants who are currently not 
involved in binge drinking (social drinker and abstainers). In this study, the behavioral 
intention measured using three items such as “I intend to”, “I will”, and “I will try to” 
related to participant’s respective binge drinking behavior. On the survey, the intention 
measured by items 51-53. The summative score for this constructs were converted to -3 
to +3 scale where -3 were considered as low intentions and +3 were considered as high 
intentions.  
The environment was operationally defined as the surrounding where alcohol 
consumption takes places such as bars, Greek house, and social gatherings. Similarly, 
knowledge and skills were operationally defined as participants’ understanding of binge 
drinking and its consequences. In this study, the environment was measured using five 
items (59-63) such as “How often do you go to house parties where alcohol is free or 
inexpensive?”.    
Attitudes were operationally defined as participants’ overall feeling of like or 
dislike towards quitting binge drinking behavior for the next 30 days for the binge 
drinkers or continuing not to binge drink for the next 30 days for participants who are 
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currently not involved in binge drinking (social drinker and abstainers). The direct 
measures of attitudes were measured by adding instrumental attitudes, and the overall 
cognitive evaluation of the behavior. Instrumental Attitudes was measured by three 
items (13-15) and experiential attitudes by using three items (16-18). The indirect 
measure of attitude was measured through behavioral beliefs and outcome evaluations. 
The indirect measure of attitude was measured by the multiplicative score of each 
behavioral belief (items 1-6) and corresponding outcome evaluation (items 7-12). The 
summative score for this constructs was converted to -3 to +3.  The lower score resulted 
in weaker attitude and the higher score from the participants suggested stronger attitude.  
Perceived norms included what important people in a participants’ life think 
about their behavior to quit binge drinking for the next 30 days for the binge drinkers or 
continue not to binge drink for the next 30 days for participants who are currently not 
involved in binge drinking (social drinkers and abstainers). Perceived norms included 
two types of perceived norms: Injunctive norms and Descriptive Norms. Injunctive 
Norms refers to a participants’ perception that most people who are important to them 
should or should not perform a specific behavior and Descriptive Norms refers to the 
perceptions that others are or are not performing the behavior in the questions (Fishbein 
& Ajzen, 2010). Injunctive norms were directly measured using items 31-33 and 
descriptive norms were directly measured using 34-36. Using direct measures, 
perceived norms was measured by adding direct measurement of injunctive norms and 
descriptive norms. Using indirect measures [through Injunctive Normative Beliefs 
(items 19-21), Descriptive Normative Beliefs (25-27), Motivation to Comply (22-24), 
and Identification with Referents (28-30)], this construct was measured by the 
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multiplicative score of each belief type and corresponding evaluation (items 19-30). The 
summative score for this constructs was converted to -3 to +3.  In both direct and 
indirect ranges lower score indicated lower perceived norms and a higher score 
indicated higher perceived norms.  
Perceived behavioral control is operationally defined as their perceived control, 
self-efficacy, and autonomy towards their respective behavioral plan related to binge 
drinking. There are two sub-constructs of perceived behavioral control: perceived 
capacity and perceived autonomy. Perceived capacity which also often referred as self-
efficacy is the participant’s perception of their ability to perform the specific behavior. 
Similarly, perceived autonomy refers to the degree of control to perform the behavior. 
In the current study perceived capacity was measured using items 45-47 and perceived 
autonomy were measured using items 48-50.   Using direct measures, perceived 
behavioral control was measured by adding direct perceived capacity and perceived 
autonomy. Using indirect measure, PBC was measured by the multiplicative score of 
each belief [(perceived power (37-40) control beliefs (41-44)]. The summative score for 
this construct was converted to -3 to +3. In both direct and indirect measures, lower 
scores indicated lower PBC and a higher score indicated higher PBC.  
The final component of the IBM was background which is operationally defined 
by demographic factors that could impact drinking behavior such as age, gender, 
ethnicity, year of college, religion, membership of Greek fraternity and sorority, and 
membership in the National College Athletic Association.  
The instrument is divided into four sections. The first section determined 
participants as a binge drinker, social drinker or abstainers. The instructions guided 
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them to section two which included separate items for a binge drinker and a non-binge 
drinker (social drinker and abstainers). Section two measured various constructs of the 
IBM in the context of their binge drinking behavior. After completing section two, 
participants were directed to the section three and section four of the instrument. 
Section three and section four were similar for both binge drinkers and non-binge 
drinkers. Section three included items related to the environment and knowledge of the 
participants related to binge drinking. Similarly, section four included items related to 
demographic information. It was expected to take approximately 12-15 minutes for 
participants to complete the instrument.  
Once the instrument was drafted it was sent to a panel of experts. A panel of 
experts included two experts for the IBM (Dr. Adam Barry, Texas A&M University; 
Dr. Amar Kanekar, University of Arkansas at Little Rock), two experts in the area of 
instrument development (Dr. Sarah Maness, OU; Dr. Mike Crowson, OU), two experts 
in the area of binge drinking (Kye Lebouff, OU, Dr. Joshua Wiener, the Oklahoma State 
University), and finally two from the target population (Holly Hoehner and Elizabeth 
Fish, undergraduate students at OU). The panel members were provided with a word 
document of the questionnaire. The panel of members was given 30 days to provide 
their feedback. Once all feedback was received, necessary components were 
incorporated in the revised instrument and resend to the panel members. One week was 
provided for the second-round of feedback before utilizing the revised instrument for 
the pilot study. No panel members provided additional feedback at the second round. 
Please refer to Appendix B for the panel members contact information and a draft letter 
sent to request for their expert opinion.  
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The Flesch-Kincaid grade level of the instrument was tested in MS-word to 
check the readability. The Flesch-Kincaid grade level test in MS-Word suggested a 
score of 4.7.  Normally, 8.0 or lower classifies the instrument at an 8th-grade reading 
level. Future plans include testing the instrument to ensure the instrument was reliable 
and valid.  
Statistical Analysis 
Before running any statistical analysis, data were cleaned and refined. The 
outliers were excluded from the further analysis. For the purposes of analyses, any 
values beyond three standard deviations from the mean were excluded. Various 
statistical assumptions such as normality were tested by using skewness and kurtosis, 
and K-S test. Only variables that have skewness and kurtosis values between +3 and -3 
were considered as normally distributed data. Similarly, the scatter plots were analyzed 
to explore the errors of prediction. Likewise, variance inflation factor (VIF) was 
examined using the multicollinearity diagnostics assessment. Multicollinearity was 
reported to be present if the VIF score is greater than 10 (Hair Jr, Anderson, Tatham, & 
William, 1995).  
Upon the data collection and cleaning datasets, factor analysis was conducted 
for establishing construct validity. The internal consistency reliability of the instrument 
was established using Cronbach’s alpha and construct validity was established using 
exploratory factor analysis in the pilot study prior to the study. Descriptive statistics 
were computed for reporting demographic characteristics of the sample and IBM 
constructs for each drinking behaviors. Descriptive statistics were also used to examine 
the variability of participants for binge drinking behavior and the IBM constructs 
63 
 
including attitude, norms, and perceived behavioral control related to binge drinking 
behavior. ANOVA tests were computed to determine whether students who categorized 
themselves as binge drinkers, social drinker, and abstainers were significantly different 
from each other for the IBM constructs.  
Correlations were conducted to explore the association between direct and 
indirect measures of IBM constructs: attitudes towards the behavior, perceived norms, 
and perceived behavioral control. Regression analyses were utilized to assess how the 
constructs within the IBM predicted binge drinking behavior among college students. 
First, linear regression models were designed to determine which constructs (attitude, 
perceived norms, and perceived behavioral control) best predict intention to quit binge 
drinking for the next 30 days for binge drinkers or continue not to binge drink for the 
next 30 days for participants who are currently not involved in binge drinking(social 
drinkers and abstainers).  Second, a logistic regression model determined the extent to 
which the environment, knowledge and skills, and intentions best predict the behavior 
to quit binge drinking for the next 30 days for the binge drinkers or continue not to 
binge drink for the next 30 days for participants who currently are not involved in  
binge drinking(social drinkers and abstainers). The levels of significance were set at 
0.05 for all statistical analyses. SPSS 23.00 was used for the data analysis.  
Potential Measurement Error  
The current study utilized a self-reported questionnaire. There is always the 
possibility of participants not being honest, getting distracted while filling out the 
survey, or over/under estimating response due to social desirability bias. Since the term 
“binge drinking” is used throughout the instrument, depending upon how the 
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participants associate with the term “binge drinking”, they might over/under estimate 
their response which could lead to measurement error. Also, even though the definition 
of binge drinking is provided at the beginning of the instrument, the term might be new 
for the participants and they might not remember to provide an accurate response later 
while taking the survey. Since participants had an opportunity to earn $50 gift card from 
the raffle hence another error could be participants participating in the survey just to 
win a $50 card from the raffle.  Also, another possible error could be participants not 
understanding the instrument or a specific item and not having anyone to ask. Another 
limitation could be that college students are known to have a high prevalence and high 
intensity of binge drinking and basing conclusions for the general population based on 
this study might not be an accurate interpretation. The whole instrument is based on the 
memory of participants on if they have participated in binge drinking in the past 30 
days. Participants might not be able to remember if they binge drank or not in the past 
30 days so the responses might have some measurement error.   
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Chapter 4: Results 
The primary purpose of this study was to evaluate the efficacy of the IBM for 
the prediction of drinking behaviors among college students. Specifically, for three 
kinds of drinking behaviors i.e. binge drinking, social drinking, and abstainers. The 
IBM was operationalized to study these behaviors and explore predictive variables that 
could lead to discontinuing binge drinking behavior for the next 30 days for the binge 
drinkers or continue not to binge drink for the next 30 days for the social drinkers and 
abstainers.  
This chapter will provide results based on the statistical measures and 
procedures. The chapter will be mainly concentrating on a pilot study, data screening, 
demographic information, instrument validation, the testing assumption for inferential 
analysis for research question and hypothesis.  
Pilot Study 
Since there was not an instrument that was based on the IBM to predict binge 
drinking, social drinking and abstaining behaviors for alcohol, a new instrument 
“Alcohol Behavior Scale for the College Students” was developed. The stability of the 
instrument was tested by conducting a pilot study among 46 students. The test-retest 
reliability was assessed using a Pearson’s correlations coefficient and paired t-test. 
Similarly, the internal consistency reliability was verified with Cronbach alpha (α) 
coefficient.  
Reliability and Validity Measures from Pilot Test 
The pilot survey was conducted among 46 participants to evaluate the feasibility 
of recruitment, retention, assessment procedures, and implementation of the study. The 
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instrument developed for the pilot test only assessed binge drinkers and non-binge 
drinkers. Thus, analysis from the test-retest analysis was only applicable for two groups. 
The later instrument was redesigned to categorized non-binge drinkers as social 
drinkers and non-binge drinkers.  
The test-retest reliability was assessed using a Pearson’s correlations coefficient 
(r). A Pearson’s correlational coefficient analysis of 0.70 was set to considered 
acceptable stability. The variable with respective a Pearson’s correlations coefficient (r) 
is listed in Table 2 and 3. Most of the Pearson’s correlation coefficients computed 
between T1 and T2 for both binge drinking and non-binge drinking did not reach 0.70. 
This suggests that responses to the questionnaire were not consistent for the same 
participants when the survey was administered at two different times with a two-week 
gap.  The past literatures that also used the interval of two-week when assessing alcohol 
related behavior using TPB (Todd & Mullan, 2011; Elliott & Ainsworth, 2012; Ross & 
Jackson, 2013). The variables that met 0.70 or above condition for the Pearson’s 
correlations coefficient (r) for binge drinkers were attitudes, perceived norms, and 
autonomy. Similarly, for non-binge drinkers, intentions, attitudes, experiential attitudes, 
and injunctive norms met 0.70 or above condition for the Pearson’s correlations 
coefficient (r).  
For the internal consistency, the lower limit of acceptability for α was set at 0.7 
to ensure moderate correlation (Streiner, Norman, & Cairney, 2014). All variables 
reported Cronbach’s Alpha above 0.7 (Table 2 and 3). This suggests most of the items 
were related to each other and were measuring the same construct. The variables that 
suggested weak correlation (α<.70) between items included Descriptive Norms and 
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Capacity for the binge drinkers and Perceived Behavior Control and Capacity for non-
binge drinkers. These suggested items in these variables were not measuring same 
constructs and need further exploration with factor analysis.  
Table 2. Binge Drinkers - Direct Measures Test-retest Reliability and Internal 
Consistency Reliability for IBM constructs (n=28) 
Variables 
Time 1 x Time 
2 





 Instrumental Attitudes 
 Experiential Attitudes 
Perceived Norms   
 Descriptive Norms  
 Injunctive Norms  
Perceived Behavioral Control       
    Capacity        






















Table 3. Non-binge Drinkers - Direct Measures Test-retest Reliability and Internal 
Consistency Reliability for IBM Constructs (n=18) 
Variables 







 Instrumental Attitudes 
 Experiential Attitudes 
Perceived Norms   
 Descriptive Norms  
 Injunctive Norms  
Perceived Behavioral Control     
Capacity   
























Determining Final Sample 
A total of 870 students participated in the survey at time 1 (T1) and 433 students 
participated in the survey at time 2 (T2).  Before proceeding with data analysis, all data 
were screened for missing values and outliers. Any surveys with less than 80% items 
completed were discarded. After discarding incomplete survey, the database included 
625 responses from T1 and 406 responses from T2. Since the purpose of the study was 
to predict T2 behavior based on the response for IBM constructs in T1, only data that 
matched for both T1 and T2 based on the common identifier were used. After matching 
the data created in both T1 and T2 survey, the final database included 388 responses 
which were included for further data analysis. For data analysis, first, the participants 
were classified as Binge drinkers (n=161) and Non-binge drinkers (n=227). Non-binge 
drinkers were further classified as Social Drinker (n=72) and Abstainers (n=125). Data 



















The sample included 161 binge drinkers (41.5%), 72 social drinkers (18.6%), 
and 155 abstainers (39.9%) respectively in T1. The sample of participants based on 
drinking behavior was slightly different in T2 compared to T1. In T2, 147 participants 
reported as binge drinkers (37.9%), 82 as social drinkers (21.1%), and 159 as abstainers 
(41%) respectively. This shows that there was 4% reduction on binge drinkers, while 
2.5% and 1.1% of increment in both social drinker and abstainer respectively in T2 
compared to T1. The summary of participants is presented in Table 4. The table further 
Figure 2. Determining Final Sample for the Study 
Discarded survey that did not 
have match from T2 data 
(n=237) 
Total participants 
enrolled at T1 
(n=870) 
Total participants 
enrolled at T2 
 (n=433) 












Discarded survey that did 
not have match from T1 
 (n=18) 
Final database with T1 












demonstrates how each category for the drinking behavior in T2 was classified compare 
to T1.  
Table 4. Summary of Frequency Distribution Based on Drinking Behavior at Time 








161(41.5) 72(18.6) 155(39.9) 
Time 2 147(37.9) 82(21.1) 159(41) 
 
A comparison of demographic characteristics and study variables between binge 
drinkers and non-drinkers is presented in Table 5. Non-binge drinkers are further 
classified into social drinkers and abstainers and information are presented accordingly. 
Gender, Age, race/ethnicity, and year in school: One hundred and twenty-five 
participants (32.3%) were male and two hundred and fifty-five (65.9%) of participants 
were female. A similar pattern was observed in all three groups as they represent the 
majority in all three groups based on drinking behavior. Female represented 64% of 
binge drinkers, 64% of social drinkers, and 69% of abstainers. Binge drinking seems to 
be slightly higher among females (42%) than males (36%). The average age of the 
sample was 21.29±2.01. Based on the age category, 41% of participants were between 
18 to 20 years old, 53% were between age 21 to 24 years old and only 6% were more 
than 24 years old. Binge drinking was highest among the age group 22-24 (61%) 
followed by age group 18-20 (33%) and 25 years old and above (6%). Three hundred 
and eleven (80.4%) participants reported white as their race followed by Asian (24 
participants, 6.2%), biracial or multiracial (18 participants, 4.7%), Black or African 
American (14 participants, 3.6%), American Indian or Alaska Native (9 participants, 
2.3%), other (9 participants, 2.3%), and American Indian, Alaska Native, or Native 
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Hawaiian (2 participants, 0.5%). Binge drinking was highest among African American 
(64%) and lowest among white (37%). One hundred and ten participants (28.4%) were 
senior, 92 participants (23.8%) were junior, 96 participants (24.8%) were a sophomore, 
and 89 participants (23%) were a freshman. Prevalence of binge drinking appeared to 
increase with an increase in a year in school. Binge drinking was highest among senior 
(36%), followed by junior (25%), sophomore (21%), and freshman (19%). 
Religion: Seventy-six participants (19.6%) self-reported being raised as 
Catholic. Similarly, 126 participants (32.6%) were raised as a Protestant denomination 
that allows drinking of alcoholic beverages, 71 participants (18.3%) as a Protestant 
denomination that does not allow drinking of alcoholic beverages, 3 participants (0.8%) 
as Jewish, 35 participants (95%) as other, and 76 participants (19.6%) as not following 
any religion. Religion appears to have an effect on binge drinking behavior. Binge 
drinking was highest (55.3%) among participants who did not follow any religion 
compared to lowest (25.4%) among Protestant denominations that do not allow drinking 
of alcoholic beverages. One hundred and forty-two participants (36.7%) reported never 
attending any religious services. Ninety-seven participants (25.1%) reported attending 
at least one time per week, 38 participants (9.8%) attending at least two times per week, 
110 (28.4%) participants reported attending more than 3 times per week. Similarly, 177 
participants (45.7%) reported never attending religious activities, 92 participants 
(23.8%) attending at least one time per week, 27 participants  (7%) attending at least 
two times per week, 91 (23.5%) participants reported attending more than 3 times per 
week. When asked about how important is the religion to you, 116 participants (30%) 
reported not important at all, 66 participants (17.1%) reported slightly not important, 78 
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participants (20.2%) reported slightly important, and 127 participants (32.8%) reported 
very importantly. Again religious beliefs appeared to have an effect on binge drinking 
behavior as binge drinking was highest (51.7%) among those who reported religion is 
not important at all compared to lowest (24.4%) among those who reported religion is 
extremely important to them.  
Membership for Greek Fraternity and Sorority and Society and National 
Collegiate Athletic Association (NCAA) Team:  The majority of the participants 
reported as a full-time student (375 participants, 96.9%). Eighty-nine participants (23%) 
of the participants reported as a member of a Greek Fraternity or Sorority.  And only 10 
participants (2.6%) reported as a member of an official National Collegiate Athletic 
Association (NCAA) team. The average cumulative GPA of the participants was 3.51 
(out of 4.0). The majority of participants (228 participants, 59.2%) reported cumulative 
GPA of 3.50 or above, followed by participants with a  GPA higher than 2.50 but less 
than 3.49 (150 participants, 39%), and GPA less than 2.50(7 participants, 1.8%). Binge 
drinking was highest (57.1%) among participants with GPA less than 2.50 and lowest 
(36%) among participants with GPA above 3.5.  
Based on the Chi Square test, the groups based on the drinking behavior (binge 
drinking, social drinking, and abstainer) were not significantly different in terms of 
gender, race and ethnicity, student status, and a member of a college athlete. There were 
significant differences in terms of year in school (p=.001), age (p=.001), religious 
upbringing (p=.007), the number of religious service attended per week (p=.001), 
number of religious activities attended per week (p=.001), the importance of religion 
(p=.001), and a member of Greek society (p=.001).   
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Gender     1.709 .944 
Male  55(34) 25(35) 45(29) 125(32)    
Female 102(64) 46(64) 107(69) 255(66)   
Transgender 2(1) 1(1) 2(1) 5(1)   
Prefer not to answer 1(1) 0(0) 1(1) 2(1)   
       
Age     28.416 .001 
18-20 53(33) 18(25) 88(57) 159(41)   
22-24 97(61) 47(65) 61(40) 205(53)   
More than 24 10(6) 7(10) 6(4) 23(6)   
       
Race/Ethnicity     15.489 .216 
Caucasian 136(85) 59(82) 116(75) 311(80)   
Black or African 
American 
4(3) 1(1) 9(6) 14(4)   
American Indian or 
Alaska Native 
4(3) 0(0) 5(3) 9(2)   
Asian or Pacific Islander 5(3) 6(8) 13(8) 24(6)   
American Indian, Alaska 
Native, or Native 
Hawaiian 
1(1) 1(1) 0(0) 2(1)   
Biracial or Multiracial 8(5) 2(3) 8(5) 18(5)   
Other 2(1) 3(4) 4(3) 9(2)   
       
Year in School     36.517 .001 
Freshman 30(19) 7(10) 52(34) 89(23)   
Sophomore 33(21) 14(19) 49(32) 96(25)   
Junior 40(25) 25(35) 27(17) 92(24)   
Senior 57(36) 26(36) 27(17) 110(28)   
       
Religion      24.210 .007 
Catholic 37(23) 16(22) 23(15) 76(20)   
Protestant (allows 
drinking) 
51(32) 26(36) 49(32) 126(33)   
Protestant  
(do not allows drinking) 
18(11) 15(21) 38(24) 71(18)   
Jewish 2(1) 0(0) 1(1) 3(1)   
Other 10(6) 4(6) 21(13) 35(9)   
Atheist 42(26) 11(15) 23(15) 76(20)   






























Attend religious services/Per week   42.223 .001 
Never 77(48) 23(32) 42(27) 142(37)   
1 time 40(25) 25(35) 32(21) 97(25)   
2 time 21(13) 3(4) 14(9) 38(10)   
3 or more time 22(14) 21(29) 67(43) 110(28)   
       
Attend religious activities/Per week   31.6 .001 
Never 93(58) 31(43) 53(34) 177(46)   
1 time 36(23) 22(31) 34(22) 92(24)   
2 time 10(6) 1(1) 16(10) 27(7)   
3 or more time 21(13) 18(25) 52(34) 91(23)   
       
Importance of religion   33.493 .001 
Not important 60(38) 18(25) 38(24) 116(30)   
Slightly not important 32(20) 18(25) 16(10) 66(17)   
Slightly important 37(23) 14(19) 27(17) 78(20)   
Very important 31(19) 22(31) 74(48) 127(33)   
       
Student Status     .935 .627 
Fulltime 154(96) 71(98) 150(97) 375(97)   
Part-time 6(4) 1(2) 5(3) 12(3)   
       
Greek Fraternity or sorority membership   15.998 .001 
Yes 52(32) 16(22) 21(14) 89(23)   
No 108(68) 56(78) 134(86) 298(77)   
       
Member of College Athlete       
Yes 3(2) 2(3) 5(3) 10(3) .584 .747 
No 157(98) 70(97) 150(97) 377(97)   
       
GPA     13.948 .007 
Less than 2.49 4(3) 2(3) 1(1) 7(2)   
2.50 or less than 3.49 72(45) 33(46) 45(29) 150(39)   
3.50 or less than 4.00 82(52) 37(51) 109(70) 228(60)   
 
In this prospective study, 870 participants participated in the T1 survey however 
only 433 participants participated in the T2 survey. There was almost 50% of attrition, 
thus statistical analysis was conducted to explore if there was any significant difference 
between dropouts and those who participated in the follow up T2 survey. 
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Frequency distribution of the dropout and those who participated in the follow 
up T2 survey in terms of their drinking behavior was calculated to explore if the groups 
differ (Table 6).  From the distribution,  it can be infer that there was no clear difference 
in terms of frequency distribution for groups based on drinking  behavior between the 
dropouts and those who continued the survey. In addition, the Pearson Chi-Square 
results suggested that there were no significant difference between dropouts and 
participants that continued at T2 regarding their drinking behavior [χ (1) =.002, 
p=.964)]. Further independent t-test was conducted to explore if there was any 
difference among dropouts and participants that continued to T2 for IBM constructs. 
From the results suggested no significant difference for any of the IBM constructs 
(Table 7).  
Table 6. Summary of Frequency Distribution Based on Drinking Behavior for 








98 (41.5) 48(20.3) 90(38.1) 
Continuation 160(41.3) 72(18.6) 155(40.1) 
 
 
Table 7. A Descriptive Statistics and Comparison of IBM Theory Construct Scores 














   m sd m sd m sd  
Attitudes -3 to +3 -3 to +3 1.43 1.52 1.53 1.59 1.49 1.56 .456 
Perceived Norms -3 to +3 -3 to +3 -0.09 1.10 0.05 1.03 0.00 1.06 .116 
Perceived 
Behavioral Control       
-3 to +3 -2.33 to +3 2.02 1.05 2.18 0.97 2.12 1.01 .061 
Knowledge and 
Skills 
1 to 2 1 to 1.60 1.09 .135 1.10 .125 1.10 .129 .295 




Evaluation of Construct Validity and Internal Consistency Reliability 
The Validity and Reliability of the IBM Instrument  
The construct validity of the overall model for the instrument was explored 
using confirmatory factor analysis (CFA)/Maximum likelihood method. Both two 
components model and one component model were explored to establish construct 
validity for both binge drinking behavior and non-binge drinking behavior (Figure 3-6, 
Table 8-11). In two components model seven constructs including intention, 
experiential attitude, instrumental attitude, injunctive norms, capacity, and autonomy 
were tested. Each constructs included 3 items with total of 19 items. In one component 
model four constructs including intention, attitude, perceived norms, and perceived 
behavioral control were tested. All exogenous variables for both models were allowed 
to covary. The instrument were considered construct valid if the model fit indices meets 
the model fit criteria [Confirmatory Fit Index (CFI) ≥0.95, Tucker-Lewis Index (TLI) 
≥0.95, and Root Mean Square Error of Approximation (RMSEA ≤0.08)] and if each 





Figure 3. Results from Confirmatory Factor analysis (CFA) for the Alcohol 























































































































Figure 4. Results from Confirmatory Factor Analysis (CFA) for the Alcohol 






















































































































Figure 5. Results from Confirmatory Factor Analysis (CFA) for the Alcohol 






































































































Figure 6. Results from Confirmatory Factor Analysis (CFA) for the for Alcohol 







































































































Table 8. Standardized (B) and unstandardized (B) coefficients for CFA analysis for 
Alcohol Behavior Scale for College Students (Two component model)-Binge 
Drinkers 
Observed Variable Latent Variable β B SE 
I will stop binge drink within the next 30 days.
*
 Intentions .955 .972 .030 





.927 .983 .037 







For me to stop binge drinking within the next 30 
days would be… 
    
<Bad/Good>)(IA 1)
 *
 Instrumental  
Attitudes 
.689 .825 .092 
<Unimportant/Important>(IA 2)
 *
 Instrumental  
Attitudes 
.747 1.206 .122 
<Harmful/Beneficial>(IA 3)
 *
 Instrumental  
Attitudes 















.925 1  
Most people ____________ think (s) that I 
should stop binge drinking for the next 30 days. 
    
< who are important to me> (IND 1)
 *
 Injunctive Norms .904 .997 .052 
<who I respect>(IND 2)
 *
 Injunctive Norms .979 1.052 .043 
<whose opinions I value>(IND 3)
 *
 Injunctive Norms .931 1.000  
Most ________ binge drinks.     
<people like me>(DND 1)
 *
 Descriptive Norms .888 .996 .073 
<people I respect>(DND 2)
 *
 Descriptive Norms .734 .772 .072 
<people similar to me>(DND 3)
 *
 Descriptive Norms .906 1  
I am confident that I can stop binge drinking 




.975 1.157 .092 
I am sure I can stop binge drinking for the next 




.954 1.217  
For me to stop binge drinking for the next 30 




.749 1 .086 
It is completely up to me to not binge drink for 




.519 1.096 .299 
I have______to stop binge drinking for the next 








It is _______for me to stop binge drinking for 
the next 30 days. <Not my choice/Completely 








Table 9. Standardized (B) and unstandardized (B) coefficients for CFA analysis for 
Alcohol Behavior Scale for College Students (Two Component Model)-Non-Binge 
Drinkers 
Observed Variable Latent Variable β B SE 
I will not binge drink for the next 30 days.(INT2)
 *
 Intentions .943 1.087 .059 





.836 1.044 .059 







For me to not to binge drink for the next 30 days 
would be… 
    
<Bad/Good>)(IA 1)
 *
 Instrumental  
Attitudes 
.877 .877 .043 
<Unimportant/Important>(IA 2)
 *
 Instrumental  
Attitudes 
.675 1.236 .101 
<Harmful/Beneficial>(IA 3)
 *
 Instrumental  
Attitudes 















.969 1  
Most people ____________ think (s) that I should 
not binge drink for the next 30 days. 
    
< who are important to me>(IND 1)
 *
 Injunctive Norms .930 1.015 .033 
<who I respect>(IND 2)
 *
 Injunctive Norms .969 .989 .026 
<whose opinions I value>(IND 3)
 *
 Injunctive Norms .972 1  
Most ________ binge drinks.     
<people like me>(DND 1)
 *
 Descriptive Norms .724 .900 .087 
<people I respect>(DND 2)
 *
 Descriptive Norms .669 .594 .062 
<people similar to me>(DND 3)
 *
 Descriptive Norms .905 1  
For me to not to binge drink for the next 30 days 




.424 .288 .043 
I am confident that I will not binge drink for the 




.993 .924 .052 





.856 1  
It is _______for me to stop binge drinking for the 





.496 .996 .215 
It is completely up to me to not binge drink for the 




.181 .871 .356 
I have ______to no binge drink for the next 30 








Table 10. Standardized (B) and unstandardized (B) coefficients for CFA analysis 
for Alcohol Behavior Scale for College Students (One component model)-Binge 
Drinkers 
Observed Variable Latent Variable β B SE 





.980 .990 .041 






.957 1.015 .038 







For me to stop binge drinking within the next 30 
days would be… 
    
<Bad/Good>)(IA 1)
 *
 Attitudes .746 .754 .064 
<Unimportant/Important>(IA 2)
 *
 Attitudes .652 .854 .089 
<Harmful/Beneficial>(IA 3)
 *
 Attitudes .632 .613 .067 
<Unpleasant/Pleasant>(EA 1)
 *
 Attitudes .917 1.012 .058 
<Unsatisfying/Satisfying>(EA 2)
 *
 Attitudes .926 1.064 .059 
<Unenjoyable/Enjoyable>(EA 3)
 *
 Attitudes .882 1  
Most people ____________ think (s) that I 
should stop binge drinking for the next 30 days. 
    
< who are important to me> (IND 1) Perceived Norms .901 25.330 50.613 
<who I respect>(IND 2) Perceived Norms .981 26.849 53.640 
<whose opinions I value>(IND 3) Perceived Norms .929 25.399 50.746 
Most ________ binge drinks.     
<people like me>(DND 1) Perceived Norms .135 3.284 6.856 
<people I respect>(DND 2) Perceived Norms -.10 -2.399 5.518 
<people similar to me>(DND 3) Perceived Norms .041 1  
For me to stop binge drinking for the next 30 





-.75 -1.687 .343 
I am confident that I can stop binge drinking 





-.98 -.1967 .377 
I am sure I can stop binge drinking for the next 





-.95 -2.054 .395 
It is _______for me to stop binge drinking for 
the next 30 days. <Not my choice/Completely 




Behavior Control -.34 -.655 .190 
It is completely up to me to not binge drink for 





-.34 -.771 .223 
I have______to stop binge drinking for the next 










Table 11. Standardized (B) and unstandardized (B) coefficients for CFA analysis 
for Alcohol Behavior Scale for College Students (One component model)-Non-
Binge Drinkers 
Observed Variable Latent Variable β B SE 





.950 1.088 .059 
I will not binge drink for the next 30 days.(INT2)
 *
 Intentions .944 1.046 .057 





.835 1  
For me to not to binge drink for the next 30 days 
would be… 
    
<Bad/Good>)(IA 1)
 *
 Attitudes .815 .632 .033 
<Unimportant/Important>(IA 2)
 *
 Attitudes .637 .906 .076 
<Harmful/Beneficial>(IA 3)
 *
 Attitudes .845 .705 .033 
<Unpleasant/Pleasant>(EA 1)
 *
 Attitudes .964 .934 .025 
<Unsatisfying/Satisfying>(EA 2)
 *
 Attitudes .958 .985 .027 
<Unenjoyable/Enjoyable>(EA 3)
 *
 Attitudes .967 1  
Most people ____________ think (s) that I should 
not binge drink for the next 30 days. 
    
< who are important to me>(IND 1)
 *
 Perceived Norms -.93 -2.32 .42 
<who I respect>(IND 2)
 *
 Perceived Norms -.97 -2.27 .410 
<whose opinions I value>(IND 3)
 *
 Perceived Norms -.97 -2.28 .413 
Most ________ binge drinks.     
<people like me>(DND 1)
 *
 Perceived Norms .244 .767 .253 
<people I respect>(DND 2)
 *
 Perceived Norms .438 .983 .226 
<people similar to me>(DND 3)
 *
 Perceived Norms .358 1  
For me to not to binge drink for the next 30 days 





.427 2.762 .640 
I am confident that I will not binge drink for the 





.970 8.724 1.61 






.863 9.601 1.78 
It is _______for me to stop binge drinking for the 





Behavior Control .255 1.444 .456 
It is completely up to me to not binge drink for the 





.062 .847 .940 
I have ______to no binge drink for the next 30 











Upon examining the initial model fit indices, both two component model 
reported good model fit for two indices (Binge drinkers: CFI =.957and RMSEA=.067; 
Non-Binge drinkers: CFI =.957, and RMSEA =.068) while TLI was slightly less to 
meet priori criterion (Binge drinkers: TLI =0.941; Non-Binge drinkers: TLI =0.940). In 
both two component model, all scales yielded significant factor loadings for all items. 
However, for one component model, instrument for both binge drinking and non-binge 
drinking behavior the model fit indices was not adequate [Binge drinkers: CFI=.846, 
TLI=0.806, and RMSEA=.122; Non-binge drinkers: CFI=.870, TLI=0.836, and 
RMSEA=.113]. Similarly, all items assessing perceived norms for the binge drinker in 
one component model were not significant and one Autonomy Scale (Aut2) was not 
significant. Standardized parameters can be found on Figures 3-6 and unstandardized 
and standardized estimated are presented in Table 8-11.  
Evaluation of Construct Validity and Internal Consistency Reliability for IBM 
constructs 
The construct validity analysis for the construct and sub-construct of the IBM 
for binge drinking behaviors and non-binge drinking behaviors is presented on Tables 
12 and 13.  Non-binge drinkers are further classified into social drinker and abstainers. 
This analysis was used for T1 data only as IBM constructs was not measured in T2. 
Only behavior and demographic related information were collected in T2. The construct 
validity analysis for the constructs and sub-constructs of the IBM for social drinkers and 
abstainers is presented in Tables 14 and 15.  The confirmatory factor analysis using 
maximum likelihood method (MLM) was considered to evaluate construct validity. The 
MLM is the preferred extraction method for estimating the parameters of a factor 
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model. The Kaiser criterion of Eigenvalue’s>1.0 was considered to confirm the 
presence of a number of factor solutions (Tabachnick & Fidell, 2013).  Eigenvalues 
explained the total amount of variance attributed to each factor. Also, as a rule of thumb 
factor loadings of 0.32 or higher is used to identify variables that load on each factor 
(Comrey & Lee, 1992). Further scree plot of the constructs was visually inspected to 
confirm the Eigenvalues against the number of factors (Field, 2009).  
It is important to note that in factor analysis the sample size for social drinkers 
(n=72) is relatively small for conducting confirmatory factor analysis. Even though 
there is not a specific rule for what sample size is adequate for confirmatory factor 
analysis, the Tabachnick and Fidell (2007) suggest 300 cases for conducting 
confirmatory factor analysis. Similarly, Grimm and Yarnold (1995) and Hatcher (1994) 
both have suggested at least 5 cases per item. The IBM constructs subscales for this 
study have 3-4 items, therefore, even though a larger sample was needed for the first 
recommendation, the sample size is adequate for the latter suggestion.  
While computing factor analysis, it is to be noted that attitude, perceived norms, 
and perceived behavioral control had two sub-constructs each. If these constructs 
yielded two-factor solutions, no modifications were made. This also suggests that those 
constructs are better off measuring at a sub-construct level than merging them together 
and measuring as one construct.  
For binge drinking (Table 12) all constructs of IBM yielded 1-factor solution 
except for perceived norms which yielded two factors with Eigenvalues great than 1 
(2.825 and 2.387). This is somewhat expected considering the construct include two 
sub-construct Injunctive Norms and Descriptive Norms, thus no further changes were 
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made for this construct. The problem with Perceived Behavior Control was one item 
had factor loading of less than 0.30 (-.386) thus that item (item#50) was eliminated to 
improve the total variance explained and factor analysis was recalculated.   
For Non-binge drinkers (Table 13) intention and attitude had one factor with 
Eigen Values greater than 1 (4.812) but perceived norms (3.468 and 1.525) and 
perceived behavioral control (2.554, 1.226) yielded two factors with Eigenvalues 
greater than 1 (2.825 and 2.387). This is somewhat expected considering the construct 
included two sub-construct Injunctive Norms and Descriptive Norm for perceived 
behavioral control and capacity and autonomy for perceived behavioral control, thus no 
further changes were made for this construct. However, Perceived Behavior Control had 
two items with a factor loading of less than 0.30 (.180 and .288). To improve the total 
variance explained item (item #49) with the lowest factor loading was eliminated and 
factor analysis was recalculated. After recalculation, perceived behavior control 
appeared to have two factors with Eigenvalue greater than 1 as well as all items had 
factor loading of more than 0.30 except for item #46, however, it was close (.293) so 
items were retained.   
For social drinker (Table 14) intentions and attitudes had one factor with 
Eigenvalue greater than 1. Perceived norms (3.087 and 1.877) and perceived behavioral 
control (2.43, 1.440, and 1.004) had more than one factor with Eigenvalue greater than 
1. This is somewhat expected for perceived norms considering the construct included 
two sub-construct Injunctive Norms and Descriptive Norms. However since one of the 
items (item#35) measuring perceived norms (Descriptive Norms) was less than 0.30, 
the item was eliminated and factor analysis was recalculated. For perceived behavioral 
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control, there were three factors with Eigenvalue greater than 1. Thus, two factors were 
extracted fixed number option and factor analysis was recalculated. The recalculated 
factor loadings showed one item with less than .3 factor loadings so final factor analysis 
was calculated after eliminating item#49 with least factor loadings and final factor 
analysis was computed.  
For abstainers (Table 15) intentions and attitudes had one factor with Eigenvalue 
greater than 1. Perceived norms (3.657 and 1.306) and perceived behavioral control 
(2.824 and 1.012) have two factors with Eigenvalue greater than 1. This is somewhat 
expected considering the construct include two sub-construct Injunctive Norms and 
Descriptive Norm for perceived behavioral control and capacity and autonomy for 
perceived behavioral control, thus not further changes were made for this construct 
however since one of the items measuring perceived behavioral control (Item#50) was 




Table 12. Binge Drinkers - Direct Measures Summary of Factor Analysis for 
Establishing Construct Validity (N=161) 




I intend to do the stop binge drinking within the next 30 days 
I will stop binge drinking within the next 30 days  




 Unimportant/Important  
               Harmful/Beneficial  
Experiential:  
 Unpleasant/Pleasant 
 Unsatisfying/Satisfying  
               Unenjoyable/Enjoyable 
Perceived Norms  
Injunctive Norms: 
 who are important to me …. 
 whom I respect … 
 whose opinion I value... 
Descriptive Norms:  
 like me binge drink.   
 I respect binge drink.  
 people similar to me binge drink. 
Perceived Behavioral Control   
Capacity:  
For me to stop binge drinking …     
I am confident that I can stop binge drinking…  
I am sure I can stop binge drinking…                
Autonomy: 
It is …..for me to stop binge drinking ...  
It is completely up to me to not binge... 
I have….to stop binge drinking …. 
Revised Perceived Behavioral Control   
Capacity:  
For me to stop binge drinking …     
I am confident that I can stop binge drinking…  
I am sure I can stop binge drinking…                
Autonomy: 
It is …..for me to stop binge drinking ...  






























































































Note: Maximum likelihood estimation used for all subscales 






Table 13. Non-Binge Drinkers - Direct Measures summary of Factor Analysis for 
Establishing Construct Validity (N=227) 
Variable               Eigenvalue Factor Loadings 
1 2 
Intentions  
I intend to not binge drink for the next 30 days.   
I will not binge drink for the next 30 days.  




 Unimportant/Important  
               Harmful/Beneficial  
Experiential:  
 Unpleasant/Pleasant  
 Unsatisfying/Satisfying  
               Unenjoyable/Enjoyable 
Perceived Norms   
Injunctive Norms:  
 who are important to me ...  
 whom I respect … 
 whose opinion I value... 
Descriptive Norms:  
 like me binge drink.   
 I respect binge drink.  
 people similar to me binge drink. 
Perceived Behavioral Control   
Capacity:  
7. For me to not to binge drink …     
I am confident that I will binge drink…  
I am sure I will not binge drink…                
Autonomy: 
It is …..for me to not binge drink ...  
It is completely up to me to for deciding... 
I have….to not binge drink  ... 
Revised Perceived Behavioral Control   
Capacity:  
For me to not to binge drink …     
I am confident that I will binge drink…  
I am sure I will not binge drink…                
Autonomy: 
It is …..for me to not binge drink ...  














































































































Note: Maximum likelihood estimation used for all subscales 
Behavior: Not to binge drink for the next 30 days
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Table 14. Social Drinker - Direct Measures summary of Factor Analysis for 
Establishing Construct Validity (N=72) 
Variable               Eigenvalue Factor Loadings 
1 2 
Intentions  
I intend to not binge drink for the next 30 days.   
I will not binge drink for the next 30 days.  




 Unimportant/Important  
               Harmful/Beneficial  
Experiential:  
 Unpleasant/Pleasant  
 Unsatisfying/Satisfying  
               Unenjoyable/Enjoyable 
Perceived Norms   
Injunctive Norms:  
 who are important to me ...  
 whom I respect … 
 whose opinion I value... 
Descriptive Norms:  
 …like me binge drink.   
 …I respect binge drink.  
 …people similar to me binge drink. 
Revised Perceived Norms   
Injunctive Norms:  
 who are important to me ….  
 whom I respect … 
 whose opinion I value... 
Descriptive Norms:  
 like me binge drink.   
 people similar to me binge drink.  
Perceived Behavioral Control (with fixed number option)  
Capacity:  
For me to not to binge drink …     
I am confident that I will binge drink…  
I am sure I will not binge drink…                
Autonomy: 
It is …..for me to not binge drink ...  
It is completely up to me to for deciding... 
I have….to not binge drink ... 
Revised Perceived Behavioral Control (with fixed number option) 
Capacity:  
For me to not to binge drink …     
I am confident that I will binge drink…  
I am sure I will not binge drink…                
Autonomy: 
It is …..for me to not binge drink ...  





































































































































Note: Maximum likelihood estimation used for all subscales 
Behavior: Not to binge drink for the next 30 days 
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Table 15. Abstainers - Direct Measures Summary of Factor Analysis for 
Establishing Construct Validity (N=155) 
Variable               Eigenvalue Factor Loadings 
1 2 
Intentions  
I intend to not binge drink for the next 30 days.   
I will not binge drink for the next 30 days.  




 Unimportant/Important  
               Harmful/Beneficial  
Experiential:  
 Unpleasant/Pleasant  
 Unsatisfying/Satisfying  
               Unenjoyable/Enjoyable 
Perceived Norms   
Injunctive Norms:  
 who are important to me ...  
 whom I respect … 
 whose opinion I value... 
Descriptive Norms:  
 like me binge drink.   
 I respect binge drink.  
 people similar to me binge drink. 
Perceived Behavioral Control   
Capacity:  
For me to not to binge drink …     
I am confident that I will binge drink…  
I am sure I will not binge drink…                
Autonomy: 
It is …..for me to not binge drink ...  
It is completely up to me to for deciding... 
I have….to not binge drink ... 
Revised Perceived Behavioral Control   
Capacity:  
For me to not to binge drink …     
I am confident that I will binge drink…  
I am sure I will not binge drink…                
Autonomy: 
It is …..for me to not binge drink ...  













































































































Note: Maximum likelihood estimation used for all subscales 






Correlations of IBM Constructs for Each Drinking Behavior  
Table 16 shows most of the IBM constructs were significantly correlated with 
each other for binge drinking group except for knowledge and skills. Knowledge and 
skills were not correlated with any constructs except intention. Also, instrumental 
attitude was not correlated with capacity and autonomy. Similarly, injunctive norms 
were not correlated with descriptive norms, perceived behavioral control, and autonomy 
and descriptive norms were not correlated with autonomy.  
Table 17 most of the IBM constructs were significantly correlated with each 
other for binge drinking group except for knowledge and skills. Knowledge and skills 
were not correlated with any other constructs.  Also, perceived norms were not 
correlated with intention, attitude, experiential attitude, perceived behavioral control 
capacity, and autonomy.  
Table 18 shows not all of the IBM constructs were significantly correlated with 
each other for social drinking. Knowledge and skills were not correlated with any 
constructs. Perceived norms were not correlated with attitude, injunctive attitude, 
experiential attitude, descriptive norms, and autonomy. Descriptive norms were not 
correlated with attitude, instrumental attitude, experiential attitude, injunctive norms, 
and autonomy. Similarly, autonomy was only correlated with attitude, instrumental 
attitude, experiential attitude, and perceived behavioral control.  
Table 19 shows most of the IBM constructs were significantly correlated with 
each other for the abstainer group except for knowledge and skills. Knowledge and 
skills were not correlated with any constructs like for any previous groups. In addition, 
the intention was correlated with injunctive attitude, perceived norms, injunctive norms, 
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Variable 1.Int 2.Att 3.IA 4.EA 5.PN 6.IN 7.DN 8.PBC 9.Cap 10.Aut 11.  Know 
1.Int 
 
.653** .578** .641** .139 .441** -.327** .266** .250** .184* -.191** 
2.Att 
  
.925** .945** .180* .477** -.305** .275** .276** .173* -.059 
3.IA 
   
.750** .254** 





.095 .395** -.342** .331** .369** .169* -.049 
5.PN 
 
   
 
.792** .648** -.218** -.355** .029 -.094 
6.IN 
 
    
 
.049 -.102 -.199* .051 -.094 
7.DN 
 
     
 
-.236** -.326** -.036 .015 
8.PBC 
 
      
 
.870** .809** .020 
9.Cap 
 








           
 
descriptive norms. The attitude was not correlated with perceived norms and 
instrumental attitude neither was nor correlated with perceived norms, perceived 
behavioral control, capacity. Injunctive norms were not correlated with autonomy.  
Notes: **p≤0.01, *p≤0.05 
Beh (Behavior); Int (Intentions); Att (Attitudes); IA (instrumental Attitudes); EA (Experiential Attitudes); 
PN (Perceived Norms); IN (Injunctive Norms); DN (Descriptive Norms); PBC (Perceived Behavioral 
Control); Cap (Capacity); Aut (Autonomy); Know (Knowledge and skills) 
 
  
Table 16. Binge drinking –Pearson’s Correlation Coefficient Matrix for the 
















































































 -.055 -.010 -.119 -.119 
6.IN 
 







 .112 -.073 
7.DN 
 
























                  
-.122 
11.Skills 
           
 
Variable 1.Int 2.Att 3.IA 4.EA 5.PN 6.IN 7.DN 8.PBC 9.Cap 10.Aut 11.  Skills 
1.Int 
 
.508** .489** .496** .270* .534** -.297* .727** .777** .095 -.162 
2.Att 
 
 .968** .972** .229 .529** -.162 .589** .520** .326** -.100 
3.IA 
 
  .882** .237 .539** -.136 .563** .496** .316** -.128 
4.EA 
 
   .209 .488** -.177 .578** .512** .318** -.068 
5.PN 
 
    .238 .734** .359** .388** .035 -.239 
6.IN 
 
     -.091 .471** .452** .167 -.205 
7.DN 
 
      -.304* -.341** -.003 -.136 
8.PBC 
 
       .911** .459** -.174 
9.Cap 
 
        .052 -.126 
10.Aut 
 
         -.149 
11.Skills 
 
         
 
 
Notes: **p≤0.01, *p≤0.05 
Beh (Behavior); Int (Intentions); Att (Attitudes); IA (instrumental Attitudes); EA (Experiential Attitudes); 
PN (Perceived Norms); IN (Injunctive Norms); DN (Descriptive Norms); PBC (Perceived Behavioral 





Notes: **p≤0.01, *p≤0.05 
Beh (Behavior); Int (Intentions); Att (Attitudes); IA (instrumental Attitudes); EA (Experiential Attitudes); 
PN (Perceived Norms); IN (Injunctive Norms); DN (Descriptive Norms); PBC (Perceived Behavioral 
Control); Cap (Capacity); Aut (Autonomy); Know (Knowledge and skills) 
Table 17. .  Non-binge drinking –Pearson’s Correlation Coefficient Matrix for the 
Integrative Behavior Model constructs (n=227) 
Table 18. Social drinking – Pearson’s Correlation Coefficient Matrix for the 
Integrative Behavior Model constructs (n=72) 
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Variable 1.Int 2.Att 3.IA 4.EA 5.PN 6.IN 7.DN 8.PBC 9.Cap 10.Aut 11.  Skills 
1.Int 
 
.183* .155 .186* -.015 .145 -.112 .316** .287** .252** .049 
2.Att 
 
 .931** .949** -.085 .288** -.311** .295** .208* .318** .012 
3.IA 
 
  .770** .023 .337** -.240** .140 .064 .197* -.004 
4.EA 
 
   -.168* .215* -.335** .398** .309** .391** .028 
5.PN 
 
    .435** .610** -.232** -.179* -.229** -.002 
6.IN 
 
     -.449** .203* .232** .095 .062 
7.DN 
 
      -.379** -.360** -.278** -.075 
8.PBC 
 
       .901** .802** .025 
9.Cap 
 
        .465** .108 
10.Aut 
 
         -.099 
11.Skills 
 





Notes: **p≤0.01, *p≤0.05 
Beh (Behavior); Int (Intentions); Att (Attitudes); IA (instrumental Attitudes); EA (Experiential Attitudes); 
PN (Perceived Norms); IN (Injunctive Norms); DN (Descriptive Norms); PBC (Perceived Behavioral 
Control); Cap (Capacity); Aut (Autonomy); Know (Knowledge and skills) 
 
 
Table 19. Abstainer– Pearson’s Correlation Coefficient Matrix for the Integrative 




Cronbach’s alpha was applied to evaluate internal consistency of the 
IBM constructs. The acceptable internal consistency coefficients values were 
established a priori at 0.70. Also, since attitude, perceived norms, and perceived 
behavioral control had two sub-constructs if these constructs did not meet a priori 
criteria but if sub-constructs met the a priori criteria, no modifications were made. The 
Cronbach’s alpha for constructs and sub-constructs for different drinking behaviors was 
based on modifications of items after factor analysis from the previous section (Table 
20).  
For binge drinkers, the constructs of behavioral intention (α = 0.969), attitude (α 
= 0.910), perceived norms (α = 0.762), and perceived behavioral control (α =0.809), 
exceeded the acceptable a priori criterion. When sub-constructs were measured, all sub-
constructs met a priori criterion except autonomy (α = 0.485). Modified items for 
autonomy had only 2 items thus it was not further modified. For non-binge drinkers, the 
constructs of behavioral intention (α = 0.938), attitude (α = 0.934), exceeded the 
acceptable a priori criterion. But perceived norms (α = 0.429), and perceived behavioral 
control (α =0.600) did not exceed the acceptable a priori criterion.  If a core construct 
did not meet a priori criterion, its sub-constructs were examined before items were 
modified. Based on the results, even when some of these constructs did not meet a 
priori criterion, all sub-constructs met a priori criterion except autonomy. For autonomy 
(α = 0.304), it only had only 2 items thus items were left as it is. For social drinkers, the 
constructs of behavioral intention (α = 0.964), attitude (α = 0.942) exceeded the 
acceptable a priori criterion. But perceived norms (α = 0.619), and perceived behavioral 
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control (α =0.691) did not exceed the acceptable a priori criterion. However, as 
mentioned above these constructs consists of sub-constructs whose Cronbach alpha 
exceeded a priori criterion, thus further changes were not made. This further provides 
evidence that for those constructs measuring at sub-construct level was more 
appropriate than measuring at construct level. For abstainer, the constructs of behavioral 
intention (α = 0.922), attitude (α = 0.924), exceeded the acceptable a priori criterion. 
But perceived norm (α = 0.279), and perceived behavioral control (α =0.583) did not 
exceed the acceptable a priori criterion. When sub-constructs were measured, all sub-
constructs met a priori criterion except autonomy (α = 0.273). But modified items for 
autonomy had only 2 items thus it was not further modified.  
Table 20. Direct Measures Internal Consistency Reliability 















 Instrumental Attitudes  
 Experiential Attitudes  
Perceived Norms   
 Descriptive Norms  
 Injunctive Norms  
Perceived Behavioral Control      
Capacity    










































Assumption for Inferential Analysis 
Various assumptions were tested and considered before performing multiple 
regression and binomial regression analysis. After constructs were modified from factor 
analysis and internal consistency analysis, the dataset was investigated for normality, 
99 
 
homoscedasticity, multicollinearity, and the ratio of cases to independent variables. The 
details of these statistical proceed are presented below.   
Normality 
Normality was subjectively tested by visually inspecting histograms as well as 
by referring to kurtosis and skewness values. Also, normality was evaluated objectively 
using the Kolmogorov-Smirnov (K-S) test. 
The first step in normalizing data was to identify and remove potentially 
influential outliers. Normally any value beyond the range of ±3 standard deviation is 
considered the outliers. Also, visual inspection of schematic (box-and-whisker) plots, as 
well as Z scores, was utilized to detect the outliers. No outliers were detected during 
analysis and therefore no data were replaced.  
After examining outliers, the distribution of the data was examined through 
skewness and kurtosis. Skewness and kurtosis report how values are dispersed from the 
mean and standard deviation (measures of central tendency). Skewness is the 
measurement of the asymmetry associated with the data. Similarly, Kurtosis reports 
how data is peaked or flat compared to a normal distribution. If skewness value is 
negative, that means there are more observations below the mean than above the mean 
and, if the skewness value is positive, there are more observations above the mean than 
below the mean. If the skewness is zero, the data is considered to be more symmetric 
about the mean. For kurtosis, if the value is positive (leptokurtic), distribution is 
considered to be relatively peaked and if the value is negative (platykurtic), distribution 
is relatively flat. The skewness and kurtosis value of the data should range ±2 range to 
meet normality assumption (Garson, 2011).  The value of skewness and kurtosis for all 
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IBM constructs and sub-construct for each behavior is presented in Table 21-24. In 
addition to skewness and kurtosis, the normal distribution was also examined using the 
Kolmogorov-Smirnov (K-S) test as presented in Table 21-24.  The K-S is the test to 
examine if the data is normally distributed. In the K-S test, the null hypothesis states 
that data is normally distributed. If the p-value is less than 0.05, the null hypothesis is 
rejected and data is considered not normally distributed. As presented in table 21-24, 
the assumption of normal distribution seems to be violated a number of times. The 
assumption of normal distribution was also seemed violated upon visually inspective 
the histograms and Q-Q plots for IBM construct and sub-construct variables for all 
drinking behaviors. The attempt was made to transform these variables to remedy this 
issue; however, it did not fix the normality issue.  Regarding the skewness and kurtosis, 
Stevens (2009) noted that skewness and kurtosis have only a minor impact on a power 
or significance of statistical tests, and variances are rigorous against minor deviations 
from normality. Also, Kirk (1995) stated that “….the F-statistic is quite robust with 
respect to violation of the normality assumption.” Kirk (1995) further noted that 
transforming data to remedy normality problem is ‘rarely advantageous’. Therefore, it 











Table 21. Summary of Skewness, Kurtosis, and K-S Statistics for the IBM 
Theoretical Constructs for Binge Drinking Behaviors (N=161) 
Variables 




 Instrumental Attitudes  
 Experiential Attitudes  
Perceived Norms   
 Descriptive Norms  
 Injunctive Norms  
Perceived Behavioral Control      
Capacity    















































Table 22. Summary of Skewness, Kurtosis, and K-S Statistics for the IBM 
Theoretical Constructs for Non-Binge Drinking Behaviors (N=227) 
Variables 




 Instrumental Attitudes 
 Experiential Attitudes 
Perceived Norms  
 Descriptive Norms  
 Injunctive Norms  
Perceived Behavioral Control      
Capacity         















































Table 23. Summary of Skewness, Kurtosis, and K-S Statistics for the IBM 
Theoretical Constructs for Social Drinking Behaviors (N=72) 
Variables 




 Instrumental Attitudes  
 Experiential Attitudes  
Perceived Norms   
 Descriptive Norms  
 Injunctive Norms  
Perceived Behavioral Control      
Capacity    
















































Table 24. Summary of Skewness, Kurtosis, and K-S Statistics for the IBM 
Theoretical Constructs for Abstainers (N=162) 
Variables 




 Instrumental Attitudes  
 Experiential Attitudes  
Perceived Norms   
 Descriptive Norms  
 Injunctive Norms  
Perceived Behavioral Control      
Capacity    
















































An assumption of homoscedasticity is a requirement for correlational analysis. It 
was examined through an inspection of scatterplots between behavioral intentions as a 
predictor and show as a residual vs predicted plot. Based on the scatter plot below, it 





























Multicollinearity is an issue that could occur during regression analysis. 
Multicollinearity measures how much one independent variable is highly correlated 
with a combination of the other independent variables. Variance inflation factor (VIF) 
was computed for diagnosing multicollinearity. Multicollinearity is considered to be 
present if the VIF exceeds 5 (Stine, 1995). In this study, the VIF for each dependent 
variable is under 5. Thus, the assumption of multicollinearity was met and no violations 
were noted.  
Linear Regression and Logistic Regression 
Linear regression and logistic regression analysis were performed to predict the 
likelihood of undergraduate college students engaging in binge drinking behaviors. 
Logistic regression was applied to model the theoretical predictors of behavioral 
Figure 7. Homoscedasticity-Intention 
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intention. Similarly, logistic regression was applied to model the theoretical predictors 
of binge drinking behaviors.   
Model 1: Predicting intention to discontinue binge drinking in the next 30 days 
for current binge drinkers with attitude, perceived norms and perceived behavioral 
control.  
According to the IBM, behavioral intentions are predicted by attitudes towards 
the behavior, perceived norms, and perceived behavioral control. Using multiple linear 
regression models, the three constructs predicted 44.5% of the variance of intentions for 
current binge drinkers to discontinue binge drinking in the next 30 days (Table 25). 
Only attitudes (p<0.001) were significant in the model with the standardized beta of 
.636.  More specifically, when all other variables held constant, one unit increase in 
attitude such as believing stopping binge drink could be more pleasant can increases 
behavioral intention to stop binge drinking by .636.  
Model 2:  Predicting intentions to discontinue binge drinking in the next 30 days for 
current binge drinkers with instrumental attitudes, experiential attitudes, descriptive 
norms, injunctive norms, capacity, and autonomy.  
The same regression model was used with extended direct measures of attitudes, 
perceived norms, and perceived behavioral control. The constructs of attitudes were 
split into instrumental and experiential attitudes, perceived norms were split into 
injunctive and descriptive norms, and perceived behavioral control was split into 
capacity and autonomy (Table 25). The second model predicted 48.1% of the variance 
of intention to discontinue binge drinking for the next 30 days which is 2.4% higher 
than the model 1.  In the model 2, only experimental attitude (β=.358, p<0.001), 
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injunctive norms (β=.2594, p=0.011), and descriptive norms (β=-.168, p=<0.015) were 
significant predictors of intentions. More specifically, when all other variables held 
constant, one unit increase in experiential attitude such as believing continuing not to 
binge drink could be more enjoyable can increases behavioral intention to stop binge 
drinking by .358.  Similarly, one unit increase  in social pressure, such as if participants 
believe the people who are important to the participants thinks participants should 
continue not to binge drink, participants tend to increase behavior intention to continue 
not to binge drinking by .201. And for one unit increase in descriptive norms, such as if 
participants believes people like me binge drinks, the participants behavioral intention 
to continue not to binge drink decreases by .168.  







t-value p Variance 
Inflation Factor 
Model 1: Predicting Intention .445     
Attitudes  .636 9.235 .001 1.171 
Perceived Norms  .018 .268 .789 1.118 
PBC  .105 1.537 .127 1.150 
      
Model 2 : Predicting Intention .481     
Instrumental Attitude  .167 1.687 .094 2.580 
Experiential Attitude  .358 3.440 .001 2.861 
Injunctive Norm  .201 2.594 .011 1.585 
Descriptive Norm  -.168 -2.477 .015 1.211 
Capacity  .042 .538 .592 1.616 
Autonomy  .096 1.405 .162 1.224 
Note: PBC (Perceived Behavioral Control) 
*None of the variance inflation factors exceeded a value of 5, so no issues with multicollinearity 
 
Model 3: Predicting intention to continue not to binge drinking in the next 30 days for 
non-binge drinkers with attitude, perceived norms and perceived behavioral control.  
The same regression models were run for the non-binge drinking behavior. 
Further models were run for non-binge drinking behaviors, social drinkers and 
abstainers. In Table 26, all three of the core IBM constructs significantly predicted 
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26.2% of the variance of intentions to continue not to binge drink. Similarly, all three of 
the core IBM constructs predicted 46.5% of the variance of intentions to continue not to 
binge drink for social drinkers and only 5.2% for the abstainers. While none of the 
variables were significant for the abstainers, only perceived behavioral control (p<.001) 
was significant with standardized beta coefficients of .602 for the social drinkers.  Thus, 
for social drinkers when all other variables held constant, one unit increase in perceived 
behavioral control such as believing to continue to not to binge drinking is easy, can 
increases behavioral intention to continue not to binge drinking by .602.  
Model 4:  Predicting intentions to continue not to binge drinking in the next 30 days for 
non-binge drinkers with instrumental attitudes, experiential attitudes, descriptive 
norms, injunctive norms, capacity, and autonomy.  
The same regression model was used with extended direct measures of attitudes, 
perceived norms, and perceived behavioral control. The constructs of attitudes were 
split into instrumental and experiential attitudes, perceived norms were split into 
injunctive and descriptive norms, and perceived behavioral controls were split into 
capacity and autonomy (Table 26). The Model 4 predicted 28.1% of the variance of 
intention to continue not to binge drink for the next 30 days which is 1.9% higher than 
model 3 with core IBM constructs for non-binge drinkers. Further, 60.7% of the 
variance of intention to continue not to binge drink for the next 30 days which is 14.2% 
higher than model 3 with core IBM constructs for social drinkers.  Similarly, for 
abstainers, Model 4 predicted 6% of the variance of the variance of intention to 
continue not to binge drink for the next 30 days, which was 2.5% higher than model 3 
with only core IBM constructs. In model 4, the capacity for both social drinking group 
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and abstainers, were significant with standardized coefficients with 6.064 and 2.688 
respectively.  More specifically, the one unit increase in capacity such as having 
confidence to be able to continue not to binge drink increase behavioral intention to 











coefficients  β 
t-value p Variance Inflation 
Factor 
Model 3. Non-binge drinkers 
(n=227) 
.262     
Attitudes  .124 1.74 .084 1.281 
Perceived Norms  .096 1.501 .135 1.038 
PBC  .450 6.362 .000 1.260 
Model 3a: Predicting Intention 
(Social Drinker)(n=72) 
.465     
Attitudes  .109 .876 .385 1.221 
Perceived Norms  .118 1.167 .248 1.037 
PBC  .602 5.130 .000 1.202 
Model 3b: Predicting Intention 
(Abstainer) (n=155) 
.040     
Attitudes  .153 1.710 .090 1.042 
Perceived Norms  .018 .197 .844 1.040 
PBC  .174 1.907 .059 1.081 
Model 4 : Predicting Intention 
(non-binge drinking)(n=72) 
.282     
Instrumental Attitude  .185 1.580 .116 3.559 
Experimental Attitude  -.074 -.607 .545 3.875 
Injunctive Norm  .088 1.165 .245 1.490 
Descriptive Norm  .021 .291 .771 1.337 
Capacity  .451 5.764 .001 1.581 
Autonomy  .047 .672 .502 1.258 
Model 4a : Predicting Intention 
(Social Drinking)(n=72) 
.607     
Instrumental Attitude  .042 .236 .814 4.810 
Experimental Attitude  .037 .215 .831 4.510 
Injunctive Norm  .158 1.517 .135 1.657 
Descriptive Norm  -.033 -.367 .715 1.208 
Capacity  .653 6.064 .000 1.767 
Autonomy  -.007 -.076 .940 1.153 
Model 4b : Predicting Intention 
(Abstainers)(n=155) 
.060     
Instrumental Attitude  .165 1.102 .273 2.968 
Experimental Attitude  -.044 -.281 .780 3.262 
Injunctive Norm  .033 .329 .743 1.346 
Descriptive Norm  .002 .023 .982 1.487 
Capacity  .286 2.688 .008 1.509 
Autonomy  -.009 -.100 .920 1.074 
Note: PBC (Perceived Behavioral Control) 




Regression models for predicting binge drinking behavior for the next 30 days with 
intentions, perceived behavioral control, and knowledge & skills.  
Model 5 evaluated participants’ drinking behavior at time 2 for the current binge 
drinkers in time 1. In Table 27, the logistic regression suggested model successfully 
predicted 16.6% of the drinking behavior (binge drinking vs non-binge drinking) in 
time 2. Intentions (B=-0.191, Wald=4.080, p=0.043) and perceived behavioral control 
(B=-.697, Wald=7.654, p=0.006) were significant predictors for predicting drinking 
behavior for the past 30 days. This suggests that one unit increase in behavioral 
intention such as trying to stop binge drinking can decrease binge drinking by .191 and 
one unit increase in perceived behavioral control such as having confidence in in binge 
drink can decrease binge drinking by .697.  
Model 6 evaluated participants engaging in drinking behavior at time 2 for the 
non-binge drinkers in time 1. The logistic regression suggested model successfully 
predicted 14.8% of the drinking behavior (binge drinking vs non-binge drinking) in 
time 2. Only perceived behavioral control (B=-.923, Wald=7.958, p=0.005) was a 
significant predictor for predicting drinking behavior for the past 30 days. This suggests 
that one unit increase in behavioral intention such as trying to continue not to binge 
drinking can decrease binge drinking by .923.  
 The regression model containing intention, perceived behavior control 
and knowledge and skill predicted drinking behavior in time 2 for social drinkers and 
abstainers. The models (Table 28) were able to predict 30.9% and 3.1% of the drinking 
behavior for the social drinkers and abstainers respectively. For abstainers the results in 
model 8 no one of the variables emerged as significant predictors for the drinking 
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behavior but for social drinkers in model 7 only perceived behavioral control (B=-
1.697, Wald=5.323, p=0.021) was a significant predictor for predicting drinking 
behavior for the past 30 days. This suggests that one unit increase in behavioral 
intention such as trying to continue not to binge drinking can decrease binge drinking 
by 1.697.  
Table 27. Model of Logistic Regression for Binge Drinking and Non-binge 
Drinking with Intentions, Perceived Behavioral Control, and Knowledge & Skills 
 
Table 28. Model of Logistic Regression for Social Drinker and Abstainers with 
Intentions, Perceived Behavioral Control, and Knowledge & Skills 
 
  
Drinking Behavior Omnibus 
Model 




 B SE Wald Sig Exp(B) 95% CI 
Model 5            
Binge drinking  (Time 2) 18.587 159.27 6.930 73.9 .166       
 Intentions      -.191 .094 4.080 .043 .826 [.69, .99] 
 PBC      -.697 .252 7.654 .006 .498 [.30,.81] 
 Skills      -1.540 1.565 .968 .325 .214 [.01,4.60] 
 Constant      4.168 1.847 5.092 .024 64.572   
             
Model 6            
Non-binge drinking (Time 2)  16.617 138.21 5.806 87.1 .148       
 Intentions      -.133 .131 1.023 .312 .876 [.67,1.13] 
 PBC      -.923 .327 7.958 .005 .397 [.20,.75] 
 Skills      -.692 1.791 .149 .699 .501 [.01,16.75] 
 Constant      1.496 2.217 .456 .500 4.466  
             





; CI=Confidence Interval for Exp(B) 
 
Drinking Behavior Omnibus 
Model 




 B SE Wald Sig Exp(B) 95% CI 
Model 7            
Social Drinker (Time2) 13.066 51.854 3.898 69.8 .309       
 Intentions      .107 .316 .115 .734 1.113 [.59, 2.07] 
 PBC      -1.697 .735 5.323 .021 .183 [.04, .77] 
 Skills      -1.345 3.046 .195 .659 .261 [.001, 101.94] 
 Constant      4.59 3.678 1.557 .212 98.499  
             
Model 8            
Abstainers (Time 2)  .653 66.684 4.862 91.5% .031       
 Intentions      .002 .521 0 .996 1.002 [.361, 2.784] 
 PBC      -.213 .16 1.77 .183 .808 [.591, 1.106] 
 Skills      1.062 2.828 .141 .707 2.892 [.011, 739.1] 
 Constant      -3.085 3.104 .988 .32 .046  
             










Regression models for predicting binge drinking behavior for the next 30 days with 
experiential attitudes, descriptive norms, intentions, perceived behavioral control, and 
knowledge & skills.  
Model 9 evaluated participants’ drinking behavior at time 2 for the current binge 
drinkers in time 1. In Table 29, the logistic regression suggested model 9 successfully 
predicted 21.5% of the drinking behavior (binge drinking vs non-binge drinking) in time 
2 which was 4.9% higher compared to model 5. In the model only descriptive norms 
(B=.304, Wald=4.198, p=0.040) and perceived behavioral control (B=-.577, Wald=.252, 
p=0.022) were significant predictors for predicting drinking behavior for the past 30 
days.  More specifically, one unit increases in descriptive norms such as if participants 
believe people like me binge drinks, the participants behavioral intention to continue not 
to binge drink increases by.304. Similarly, one unit increase in perceived behavioral 
control such as having confidence in continuing not to binge drink can decrease binge 
drinking by .577.  
Model 10 evaluated participants engaging in drinking behavior at time 2 for the 
non-binge drinkers in time 1. The logistic regression suggested model successfully 
predicted 15.5% of the drinking behavior (binge drinking vs non-binge drinking) in time 
2 which was 0.7% higher than model 6. However, none of the variables emerges as 
significant predictor of the behavior in model 9 for the non-binge drinkers. 
The models (Table 30) were able to predict 32.2% and 9.7% of the drinking 
behavior for the social drinkers and abstainers respectively. For abstainers the results in 
model 12 no one of the variables emerged as a significant predictors of the drinking 
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Drinking Behavior Omnibus 
Model 




 B SE Wald Sig Exp(B) 95% CI 
Model 9            
Binge drinking  (Time 2) 23.637 148.45 8.35 74.1 .215       
 Experiential Attitude      -.243 .182 1.773 .183 .784 [.55, 1.12] 
 Descriptive Norms      .304 .148 4.198 .040 1.355 [1.01, 1.81] 
 Intentions      -.012 .128 .009 .923 .988 [.768,.127] 
 PBC      -.577 .252 5.241 .022 .561 [.343, .920] 
 Skills      -.711 1.647 .186 .666 .491 [.019, 12.39] 
 Constant      3.193 1.893 2.845 .092 24.367  
             
Model 10            
Non-binge drinking (Time 2)  17.093 135.76 5.318 86.6 .155       
 Experiential Attitude      -0.164 0.161 1.042 0.307 0.848 [0.62, 1.16] 
 Descriptive Norms      0.025 0.181 0.020 0.889 1.026 [0.72, 1.46] 
 Intentions      -0.116 0.133 0.763 0.382 0.891 [0.69, 1.15] 
 PBC      -0.730 0.380 3.694 0.055 0.482 [0.23, 1.10] 
 Skills      -0.929 1.828 0.258 0.611 0.395 [0.01, 14.21] 
 Constant      1.628 2.262 0.518 0.472 5.092  
             





; CI=Confidence Interval for Exp(B) 
 
Drinking Behavior Omnibus 
Model 




 B SE Wald Sig Exp(B) 95% CI 
Model 11            
Social Drinker (Time2) 13.455 50.738 8.809 75 .322       
 Experiential Attitude      0.159 0.307 0.269 0.604 1.173 [0.64, 2.14] 
 Descriptive Norms      -0.054 0.309 0.031 0.861 0.948 [0.52,1.73] 
 Intentions      0.118 0.339 0.121 0.728 1.125 [0.58, 2.19] 
 PBC      -1.997 0.933 4.577 0.032 0.136 [0.02, 0.85] 
 Skills      -2.001 3.298 0.368 0.544 0.135 [0.00, 86.70] 
 Constant      5.741 4.146 1.918 0.166 311.31  
             
Model 12            
Abstainers (Time 2)  3.686 65.500 13.454 91.8 .097       
 Experiential Attitude      -0.076 0.249 0.092 0.762 0.927 [0.57,1.51] 
 Descriptive Norms      0.137 0.263 0.273 0.602 1.147 [0.69,1.92] 
 Intentions      -0.168 0.177 0.898 0.343 0.845 [0.60,1.20] 
 PBC      -0.345 0.394 0.769 0.381 0.708 [0.33,1.53] 
 Skills      0.789 2.833 0.078 0.781 2.202 [0.01,568.31] 
 Constant      -1.670 3.245 0.265 0.607 0.188  
             





; CI=Confidence Interval for Exp(B) 
 
behavior but for social drinkers in model 11 only perceived behavioral control (B=-
1.997, Wald=4.577, p=0.032) was a significant predictor for predicting drinking 
behavior for the past 30 days. Thus, for social drinkers, one unit increase in perceived 
behavioral control such as having confidence in continuing not to binge drink can 
















Table 29. Model of Logistic Regression for Binge Drinking and Non-binge 
Drinking with Experiential Attitudes, Descriptive Norms, Intentions, Perceived 
Behavioral Control, and Knowledge & Skills 
Table 30. Model of Logistic Regression for Social Drinker and Abstainers with 
Experiential Attitudes, Descriptive Norms, Intentions, Perceived Behavioral 
Control, and Knowledge & Skills 
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Determinants of Attitudes, Perceived Norms, and Perceived Behavioral 
Control 
Attitudes 
Six items evaluated behavioral beliefs and six items evaluated the corresponding 
outcome evaluations. As previously discussed in the methods section, each behavioral 
belief was multiplied by an outcome evaluation, and then correlated to total attitudes 
(TA), total instrumental attitudes (TIA), and total experiential attitudes (TEA).  
For discontinuing binge drinking among binge drinkers, participants’ beliefs 
about having fun (p<0.001) was the only items that had significant correlations with 
total attitudes, total instrumental attitudes, and total experiential attitudes. Similarly, 
being social (p<0.05) had a significant correlation with total experiential attitudes only 
(Table 31).  
For continuing to not to binge drink among non-binge drinkers, having fun was 
(P<0.01) significantly correlated with total attitudes, instrumental attitudes, and total 
experiential attitudes. Similarly being social (p<0.05), was significantly correlated with 
total experiential attitudes (Table 32).   For continuing to not to binge drink among 
social drinkers, being social (p<0.05) was significantly correlated with total instrumental 
attitudes, and total experiential attitudes. Similarly, being relaxed (p<0.05), was 
significantly correlated with the total attitude (Table 33). For continuing to not to binge 
drink among abstainers, participants’ beliefs about being relaxed (p<0.01) and having 
fun (p<0.05) were items that had significant correlations with total attitudes, total 
instrumental attitudes, and total experiential attitudes. Being social had a significant 
correlation with total experiential attitudes (p<0.05) only (Table 34).  
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Table 31. Binge drinkers-Indirect Attitudes: Behavioral Belief, Outcome 
Evaluation, Belief-Evaluation Product, and Correlations of Belief Evaluation 
Product with Direct Attitude Measure (n=162) 





bbixoei Correlation bbioei with  
 M SD M D M D TA TIA TEA 
If I stop binge drinking within the next 30 days, I will  
…..have fun 5.16 1.61 -1.70 0.88 -8.85 5.39 -.28** -.24** -.28** 
…..be social  4.97 1.72 -1.82 1.03 -9.01 5.98 -0.12 -0.03 -.19* 
…..feel safe 5.67 1.47 -1.36 0.79 -7.51 4.40 -0.03 -0.01 -0.04 
….be relaxed 5.10 1.72 -1.62 0.91 -8.22 5.55 -0.05 -0.04 -0.06 
…..feel pride in myself 5.02 1.79 -1.53 0.90 -7.70 5.32 -0.15 -0.13 -0.14 
….have good grades 5.54 1.49 -1.35 0.64 -7.40 3.80 -0.09 -0.06 -0.11 
 Note. Belief strength can range from 1 to 7 and outcome evaluation can range from -3 to 3, and bb x oe 
can range from -21 to 21. TA means Total Attitudes, TIA means Total Instrumental Attitudes and TEA 
means Total Experiential Attitudes. 
*Significant: **p≤0.01, *p≤0.05 
 
Table 32. Non-binge drinkers-Indirect Attitudes: Behavioral Belief, Outcome 
Evaluation, Belief-Evaluation Product, and Correlations of Belief Evaluation 
Product with Direct Attitude Measure (n=227) 





bbixoei Correlation bbioei with  
 M SD M D M D TA TIA TEA 
If I stop binge drinking within the next 30 days, I will  












…..feel safe 6.52 1.11 -1.40 0.69 -9.17 4.64 0.02 0.05 -0.01 
….be relaxed 6.22 1.38 -1.82 0.91 -11.17 6.05 -0.12 -0.08 -.142
*
 
…..feel pride in myself 5.96 1.71 -1.55 0.86 -9.14 5.64 -0.10 -0.08 -0.10 
….have good grades 6.27 1.40 -1.42 0.71 -8.72 4.58 -0.07 -0.05 -0.08 
          
Note. Belief strength can range from 1 to 7 and outcome evaluation can range from -3 to 3, and bb x oe 
can range from -21 to 21. TA means Total Attitudes, TIA means Total Instrumental Attitudes and TEA 
means Total Experiential Attitudes. 
*Significant: **p≤0.01, *p≤0.05  
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Table 33. Social drinkers-Indirect Attitudes: Behavioral Belief, Outcome 
Evaluation, Belief-Evaluation Product, and Correlations of Belief Evaluation 
Product with Direct Attitude Measure (n=72) 





bbixoei Correlation bbioei with  
 M SD M D M D TA TIA TEA 
If I stop binge drinking within the next 30 days, I will  
…..have fun 6.59 0.90 -1.65 0.91 -10.63 5.99 -.07 -.11 -.09 
…..be social  6.04 1.49 -1.85 1.06 -10.97 7.18 -.19 -.28* -.25* 
…..feel safe 6.61 0.84 -1.36 0.70 -8.99 4.40 .22 .12 .17 
….be relaxed 6.31 1.19 -1.75 0.88 -10.77 5.66 .24* .11 .18 
…..feel pride in myself 6.00 1.48 -1.53 0.80 -8.83 4.82 -.02 .00 -.01 
….have good grades 6.42 1.17 -1.42 0.73 -8.92 4.64 -.04 -.07 -.06 
 Note. Belief strength can range from 1 to 7 and outcome evaluation can range from -3 to 3, and bb x oe 
can range from -21 to 21. TA means Total Attitudes, TIA means Total Instrumental Attitudes, and TEA 
means Total Experiential Attitudes. 
*Significant: **p≤0.01, *p≤0.05 
 
Table 34. Abstainers-Indirect Attitudes: Behavioral Belief, Outcome Evaluation, 
Belief-Evaluation Product, and Correlations of Belief Evaluation Product with 
Direct Attitude Measure (n=155) 





bbixoei Correlation bbioei with  
 M SD M D M D TA TIA TEA 
If I stop binge drinking within the next 30 days, I will  
…..have fun 6.41 1.28 -1.91 0.93 -12.21 6.48 -.19* -.168* -.195* 
…..be social  6.14 1.55 -1.72 1.05 -10.48 7.20 -0.14 -0.08 -.168* 
…..feel safe 6.48 1.22 -1.42 0.69 -9.25 4.76 -0.05 -0.03 -0.06 
….be relaxed 6.17 1.46 -1.85 0.92 -11.35 6.23 -.26** -.23** -.26** 
…..feel pride in myself 5.94 1.81 -1.55 0.89 -9.28 5.99 -0.13 -0.10 -0.14 
….have good grades 6.21 1.49 -1.43 0.71 -8.63 4.57 -0.07 -0.05 -0.09 
 Note. Belief strength can range from 1 to 7 and outcome evaluation can range from -3 to 3, and bb x oe 
can range from -21 to 21. TA means Total Attitudes, TIA means Total Instrumental Attitudes and TEA 
means Total Experiential Attitudes. 
*Significant: **p≤0.01, * p≤0.05 
 
Injunctive Norms 
Three items evaluated injunctive normative beliefs and another three items 
evaluated motivation to comply. The value that was obtained by multiplying the 
corresponding items to one another was then correlated to total perceived norms (TPN) 
and total injunctive norms (TIN) (Table 35-38).  
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For discontinuing binge drinking among binge drinkers, parents (p<0.05) were 
only significantly correlated to total perceived norms. For non-binge drinking, parents 
were significantly correlated with total perceived norms (TPN) and significant other was 
significantly correlated with total injunctive norms (TIN).  For social drinkers, family 
members (p<0.01) were only significantly correlated with total perceived norms (TPN) 
and total injunctive norms (TIN).  And for abstainers, only family member (p<0.01) was 
significantly correlated with total perceived norms (TPN).  
Descriptive Norms 
Three items evaluated descriptive normative beliefs and another three items 
evaluated identification with referents. The value that was obtained by multiplying the 
corresponding items to one another was then correlated to total perceived norms (TPN) 
and direct measures of total descriptive norms (TDN) (Table 39-42).  
For discontinuing binge drinking among binge drinkers, undergraduate students 
on this campus (p<0.05) were only significantly correlated to total perceived norms.  For 
non-binge drinkers, all composite values were correlated with total descriptive norms 
(TDN).  For social drinkers, all descriptive norms, undergraduate students on this 
campus (p<0.05), undergraduate students in the US (p<0.01) and people in my age 
group (p<0.05) were significantly correlated with total descriptive norms (TIN) but none 
of the descriptive norms were significantly correlated with total perceived norms. And 
for abstainers, none of the descriptive norms were significantly correlated with total 
perceived norms (TPN) as well total descriptive norms (TDN).  
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Table 35. Binge drinkers-Injunctive Norms: Injunctive Normative Belief, 
Motivation to Comply, Belief-comply Product, and Correlations of Belief-Comply 
Product with Direct Injunctive Measures (n=162) 





inbi x mtci Correlation 
inbi x mtci 
 M SD M D M D TPN TIN 
My …….think(s) that I should stop binge drinking for the next 30 days 
….parents 2.38 1.52 -0.40 1.74 -0.96 4.15 .237* 0.09 
….significant Other 3.32 1.82 0.41 1.61 1.90 5.55 0.23 0.22 
….family member 4.17 2.00 -0.52 1.76 -1.82 7.98 0.04 0.13 
 Note. Injunctive Normative Beliefs can range from 1 to 7 and motivation to comply can range from -3 to 
3, and inb x mtc can range from -21 to 21. TPN means Total Perceived Norms, TIA means Total 
Injunctive Norms  
*Significant **p≤0.01, *p≤0.05. 
 
Table 36. Non-binge drinkers-Injunctive Norms: Injunctive Normative Belief, 
Motivation to Comply, Belief-comply Product, and Correlations of Belief-Comply 
Product with Direct Injunctive Measures (n=227) 





inbi x mtci Correlation 
inbi x mtci 
 M SD M D M D TPN TIN 
My …….think(s) that I should stop binge drinking for the next 30 days 
….parents… 4.51 1.66 -0.41 2.00 -0.88 9.61 .268
*
 .176 
….significant other… 5.07 1.53 0.70 1.81 3.16 9.98 .253 .279
*
 
….family member… 6.37 1.24 1.22 1.94 8.95 12.27 .045 .150 
 Note. Injunctive Normative Beliefs can range from 1 to 7 and motivation to comply can range from -3 to 
3, and inb x mtc can range from -21 to 21. TPN means Total Perceived Norms, TIA means Total 
Injunctive Norms  
*Significant **p≤0.01, *p≤0.05. 
 
Table 37. Social drinkers -Injunctive Norms: Injunctive Normative Belief, 
Motivation to Comply, Belief-comply Product, and Correlations of Belief-Comply 
Product with Direct Injunctive Measures (n=72) 





inbi x mtci Correlation inbi x 
mtci 
 M SD M D M D TPN TIN 
My …….think(s) that I should stop binge drinking for the next 30 days 
….parents 4.02 1.72 -0.70 1.94 -1.20 8.81 .33 .14 
….significant Other 4.55 1.46 0.55 1.64 1.26 7.90 .18 .15 
….family member 5.91 1.60 0.57 2.01 4.44 11.96 .436** .491** 
 Note. Injunctive Normative Beliefs can range from 1 to 7 and motivation to comply can range from -3 to 
3, and inb x mtc can range from -21 to 21. TPN means Total Perceived Norms, TIA means Total 
Injunctive Norms  




Table 38. Abstainers-Injunctive Norms: Injunctive Normative Belief, Motivation to 
Comply, Belief-comply Product, and Correlations of Belief-Comply Product with 
Direct Injunctive Measures (n=155) 





inbi x mtci Correlation 
inbi x mtci 
 M SD M D M D TPN TIN 
My …….think(s) that I should stop binge drinking for the next 30 days 
….parents 4.82 1.56 -0.25 2.03 -0.70 10.12 .06 .23 
….significant Other 5.48 1.48 0.83 1.95 4.87 11.40 -.18 .11 
….family member 6.61 0.92 1.55 1.82 11.26 11.84 .03 .39** 
 Note. Injunctive Normative Beliefs can range from 1 to 7 and motivation to comply can range from -3 to 
3, and inb x mtc can range from -21 to 21. TPN means Total Perceived Norms, TIA means Total 
Injunctive Norms  
*Significant **p≤0.01, *p≤0.05. 
 
Table 39. Binge drinkers-Descriptive Norms: Descriptive Normative Belief, 
Identification with Referents, Belief –Referents Product, Correlations of Belief-
Referents Product with Direct Descriptive Measure (n=162) 






dnbi x iwri Correlation 
dnbi x iwri 
 M SD M D M D TPN TDN 
Most…..binge drinks         
….undergraduate students 
on this campus… 
5.49 1.47 0.17 1.68 1.72 9.97 .237
*
 .091 
…undergraduate students in 
the US.. 
5.59 1.33 0.25 1.59 1.94 9.59 .233 .224 
…people in my age group… 5.44 1.46 0.42 1.62 2.82 9.75 .041 .130 
 Note. Descriptive Normative Beliefs can range from 1 to 7 and identification with referents can range 
from -3 to 3, and dnb x iwr can range from -21 to 21. TPN means Total Perceived Norms, TDN means 
Total Descriptive Norms  
*Significant **p≤0.01, *p≤0.05. 
 
Table 40. Non-binge drinkers-Descriptive Norms: Descriptive Normative Belief, 
Identification with Referents, Belief –Referents Product, Correlations of Belief-
Referents Product with Direct Descriptive Measure (n=227) 






dnbi x iwri Correlation 
dnbi x iwri 
 M SD M D M D TPN TDN 
Most…..binge drinks         
….undergraduate students on 
this campus… 
4.88 1.43 -2.04 1.32 -10.40 7.32 .010 .149
*
 
…undergraduate students in the 
US.. 
5.07 1.46 -2.01 1.31 -10.67 7.54 -.012 .175
*
 
…people in my age group… 5.09 1.52 -1.96 1.34 -10.61 7.85 -.062 .166
*
 
Note. Descriptive Normative Beliefs can range from 1 to 7 and identification with referents can range 
from -3 to 3, and dnb x iwr can range from -21 to 21. TPN means Total Perceived Norms, TDN means 
Total Descriptive Norms  
*Significant **p≤0.01, *p≤0.05. 
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Table 41. Social Drinkers-Descriptive Norms: Descriptive Normative Belief, 
Identification with Referents, Belief –Referents Product, Correlations of Belief-
Referents Product with Direct Descriptive Measure (n=72) 






dnbi x iwri Correlation 
dnbi x iwri 
 M SD M D M D TPN TDN 
Most…..binge drinks         
….undergraduate students on this 
campus… 
5.25 1.19 -1.78 1.24 -9.50 6.97 -.07 .254
*
 
…undergraduate students in the US. 5.45 1.21 -1.79 1.23 -9.87 7.38 -.04 .333
**
 
…people in my age group… 5.39 1.44 -1.65 1.30 -9.49 7.23 -.16 .270
*
 
 Note. Descriptive Normative Beliefs can range from 1 to 7 and identification with referents can range 
from -3 to 3, and dnb x iwr can range from -21 to 21. TPN means Total Perceived Norms, TDN means 
Total Descriptive Norms  
*Significant **p≤0.01, *p≤0.05. 
 
Table 42. Abstainers-Descriptive Norms: Descriptive Normative Belief, 
Identification with Referents, Belief –Referents Product, Correlations of Belief-
Referents Product with Direct Descriptive Measure (n=155) 






dnbi x iwri Correlation 
dnbi x iwri 
 M SD M D M D TPN TDN 
Most…..binge drinks         
….undergraduate students on this 
campus… 
4.71 1.50 -2.15 1.34 -10.82 7.46 .039 .086 
..undergraduate students in the US. 4.90 1.54 -2.11 1.34 -11.04 7.61 -.020 .089 
…people in my age group… 4.96 1.54 -2.11 1.33 -11.14 8.09 -.026 .109 
 Note. Descriptive Normative Beliefs can range from 1 to 7 and identification with referents can range 
from -3 to 3, and dnb x iwr can range from -21 to 21. TPN means Total Perceived Norms, TDN means 
Total Descriptive Norms  
*Significant **p≤0.01, *p≤0.05. 
 
Perceived Behavioral Control 
Four items evaluated perceived power and another four items evaluated control 
beliefs, the value obtained by multiplying the corresponding items to one another was 
then correlated to total PBC (TPBC) and direct measures of total capacity (CAP) and 
total autonomy (AUT).  
 For binge drinkers, the only item that was significantly correlated with all total 
PBC (TPBC) (p<0.01) and direct measures of total capacity (CAP) (p<0.01) and total 
autonomy (AUT) (p<0.05) was “you plan to go to a bar” (p<0.05). The items “your 
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friends will binge drink in front of you” and “your friends will pressure you to binge 
drink” were significantly correlated with total PBC (TPBC) (p<0.01) and direct 
measures of total capacity (CAP) (p<0.01) (Table 43).  
For non-binge drinkers, the composite score was significantly correlated with 
both total PBC (TPBC) (p<0.01) and total capacity (CAP) (p<0.01) except “you will 
drink moderately” was not correlated with total PBC (TPBC) and autonomy (AUT) 
(Table 44).   
The social drinker item, “your friends will binge drink in front of you” was 
correlated with total PBC (TPBC) (p<0.01) and direct measures of total capacity (CAP) 
(p<0.01). Similarly, the item “you will drink moderately” was significantly correlated 
with total PBC (TPBC) (p<0.05) and direct measures of total capacity (CAP) (p<0.01) 
(Table 45). 
 For abstainers, the “your friends will binge drink in front of you” item was 
correlated with total PBC (TPBC) (p<0.01), direct measures of total capacity (CAP) 
(p<0.01), and total autonomy (AUT) (p<0.01) significantly. The item “you will drink 
moderately” was significantly correlated with total PBC (TPBC) (p<0.01) and total 
autonomy (AUT) (p<0.01). The item “your friends will pressure you to binge drink” was 
significantly correlated with total PBC (TPBC) (p<0.01) and direct measures of total 
capacity (CAP) (p<0.01). And finally, the item “you plan to go to a bar” was 
significantly correlated with total PBC (TPBC) (p<0.05) and direct measures of total 





Table 43. Binge drinkers-Perceived Behavioral Control: Control Beliefs, Perceived 
Power,  Belief –Power Product, Correlations of Belief-Power Product with Direct 
Perceived Behavioral Control Measure (n=162) 




cbi x ppi Correlation cbi ppi with 
 M SD M D M D TPBC TC AUT 
How likely is it that ….in the next 30 days? 
….your friends will binge 
drink in front of you …. 





….you will drink 
moderately…. 
1.09 2.01 3.09 1.87 3.11 7.32 0.16 0.13 0.14 
….your friends will 
pressure you to binge 
drink…. 












 Note. Control Beliefs can range from 1 to 7, perceived power can range from -3 to 3, and cb x pp can 
range from -21 to 21. TPBC means Total Perceived Behavioral Control  
*Significant **p≤0.01, *p≤0.05. 
 
Table 44. Non-binge drinkers-Perceived Behavioral Control: Control Beliefs, 
Perceived Power,  Belief –Power Product, Correlations of Belief-Power Product 
with Direct Perceived Behavioral Control Measure (n=227) 




cbi x ppi Correlation cbi ppi with  
 M SD M D M D TPBC TC AUT 
How likely is it that ….in the next 30 days?   
….your friends will 
binge drink in front of 
you …. 







….you will drink 
moderately…. 
1.55 1.27 -1.48 2.14 -1.51 4.37 -.129 -.288
**
 .039 
….your friends will 
pressure you to bring…. 







….you plan to go to a bar 
... 







Note. Control Beliefs can range from 1 to 7, perceived power can range from -3 to 3, and cb x pp can 
range from -21 to 21. TPBC means Total Perceived Behavioral Control  













Table 45. Social drinker -Perceived Behavioral Control: Control Beliefs, Perceived 
Power,  Belief –Power Product, Correlations of Belief-Power Product with Direct 
Perceived Behavioral Control Measure (n=72) 




cbi x ppi Correlation cbi ppi with  
 M SD M D M D TPBC TC AUT 
How likely is it that ….in the next 30 days?  
….your friends will 
binge drink in front of 
you …. 





….you will drink 
moderately…. 





….your friends will 
pressure you to binge 
drink…. 
-2.04 1.53 2.00 1.52 -3.44 4.27 -0.16 -0.17 -0.04 
….you plan to go to a 
bar  
-.75 2.41 1.82 1.55 -.72 5.61 -0.10 -0.11 -0.01 
 Note. Control Beliefs can range from 1 to 7, perceived power can range from -3 to 3, and cb x pp can 
range from -21 to 21. TPBC means Total Perceived Behavioral Control  
*Significant **p≤0.01, *p≤0.05. 
  
Table 46. Abstainer -Perceived Behavioral Control: Control Beliefs, Perceived 
Power, Belief –Power Product, Correlations of Belief-Power Product with Direct 
Perceived Behavioral Control Measure (n=155) 




cbi x ppi Correlation cbi ppi with  
 M SD M D M D TPBC TC AUT 
How likely is it that ….in the next 30 days?  
….your friends will binge 
drink in front of you …. 









….you will drink 
moderately…. 





….your friends will 
pressure you to binge 
drink…. 










 Note. Control Beliefs can range from 1 to 7, perceived power can range from -3 to 3, and cb x pp can 
range from -21 to 21. TPBC means Total Perceived Behavioral Control  





Difference in Demographic variables for the IBM constructs 
Gender: The independent t-test for the difference in IBM constructs based on gender 
(male and female) is presented in Table 47-50. Females (m=.70 ±1.32) reported a higher 
level of attitude among binge drinkers than males (m=-.10±1.16), t (156) =-3.769, 
p=0.001). Similarly, intention was found to be higher among females (m=-.44 ±2.13) 
compare to males (m=-.158±1.77), t (156) =-3.320, p=0.001).  
No other gender difference was observed in binge drinkers, social drinkers, and 
abstainers for any other constructs.  
Table 47. Binge Drinkers: Independent t-test Results for the difference in IBM 
Constructs based on the Gender (male and female) (n=161) 




t-value df p 
Mean SD Mean  SD    
Attitude -.10 1.16 .70 1.32 -3.769 156 0.001 
Perceived norms -.43 1.28 -.21 1.18 -.994 97.80 .323 
Perceived Behavioral 
Control 
2.13 1.14 1.91 1.24 1.135 116.11 .259 
Intentions -1.58 1.77 -.44 2.13 -3.320 148 .001 
Knowledge 1.12 .136 1.10 .124 .763 102.39 .447 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
  
Table 48. Non-binge Drinkers: Independent t-test Results for the difference in IBM 
Constructs based on the Gender (male and female) (n=227) 




t-value df p 
Mean SD Mean  SD    
Attitude 2.26 1.25 2.36 1.24 -.570 131.31 .569 
Perceived norms 0.24 0.76 0.31 0.80 -.585 119.67 .560 
Perceived Behavioral 
Control 
2.67 0.67 2.79 0.51 
-1.468 220 .144 
Intentions 1.95 1.86 2.30 1.56 -1.377 196 .170 
Knowledge 1.12 0.14 1.10 0.11 1.105 109.603 .272 





Table 49. Social Drinkers: Independent t-test Results for the difference in IBM 
Constructs based on the Gender (male and female) (n=72) 




t-value df p 
Mean SD Mean  SD    
Attitude 1.96 1.33 1.93 1.45 .07 50.59 .943 
Perceived norms 0.20 0.72 0.19 1.13 .07 59.685 .943 
Perceived Behavioral 
Control 
2.47 0.66 2.48 0.78 
-.08 54.402 .934 
Intentions 1.72 1.73 1.88 1.86 -.34 48.79 .735 
Knowledge 1.15 0.16 1.10 0.11 1.38 34.74 .176 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
 
Table 50. Abstainers: t-test Results for the difference in IBM Constructs based on 
the Gender (male and female) (n=155) 




t-value df p 
Mean SD Mean  SD    
Attitude 2.42 1.19 2.55 1.10 -.621 77.57 .536 
Perceived norms 0.23 0.77 0.37 0.62 -1.010 58.39 .317 
Perceived Behavioral 
Control 
2.65 0.85 2.71 0.61 
-.431 63.93 .668 
Intentions 2.08 1.94 2.48 1.39 -1.349 133 .180 
Knowledge 1.10 0.13 1.10 0.12 .248 75.65 .805 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
Year in College:  
The One-way ANOVA for the difference in IBM constructs based on the years in 
college is presented is presented in Table 51-54. For the binge drinkers, there was a 
significant difference between attitude [F(3,157)=2.45, p=0.07] and perceived 
behavioral control [F(3,156)=3.54, p=0.02] based on the year in college. For the non-
binge drinkers, there was a significant group difference based on the year in the college 
between attitude [F(3,222)=2.51, p=0.06] and perceived behavioral control 
[F(3,222)=3.96, p=0.01]. For social drinkers, there was a significant difference between 
perceived norms [F(3,62)=3.95, p=0.01] based on the year in college. For the abstainers, 
there was a significant difference between attitude [F(3,148)=2.914, p=0.04] based on 
the year in college. 
125 
 
Table 51. Binge drinkers: Results of the one-way ANOVA among in IBM 


















Mean SD Mean  SD Mean SD Mean  SD 
Attitude .77 1.42 .05 1.31 .21 1.12 .65 1.42 2.45 0.07 




2.58 .63 1.71 1.50 2.07 .96 1.82 1.30 3.54 0.02 
Intentions -.99 2.11 -1.20 2.18 -.89 1.86 -.52 2.18 0.79 0.50 
Knowledge 1.13 .11 1.12 .14 1.14 .15 1.08 .11 2.00 0.12 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
 
Table 52. Non-binge drinkers: Results of the one-way ANOVA among in IBM 


















Mean SD Mean  SD Mean SD Mean  SD 
Attitude 2.43 1.16 2.59 0.85 2.26 1.11 1.98 1.68 2.51 0.06 




2.88 0.38 2.83 0.46 2.72 0.56 2.54 0.82 3.97 0.01 
Intentions 2.03 1.95 2.47 1.29 2.02 1.88 2.14 1.58 0.86 0.46 
Knowledge 6.10 5.85 7.41 3.87 6.06 5.63 6.42 4.75 0.86 0.46 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
 
Table 53. Social drinkers: Results of the one-way ANOVA among in IBM 


















Mean SD Mean  SD Mean SD Mean  SD 
Attitude 1.83 1.10 2.21 1.20 1.75 1.28 1.99 1.66 .34 .80 




2.50 0.53 2.39 0.93 2.47 0.78 2.54 0.65 
.13 .94 
Intentions 2.33 1.21 1.64 2.02 1.59 2.02 2.09 1.57 .48 .70 
Knowledge 1.06 0.10 1.13 0.13 1.13 0.13 1.13 0.15 .60 .62 




Table 54. Abstainers: Results of the One-way ANOVA among in IBM Constructs 


















Mean SD Mean  SD Mean SD Mean  SD 
Attitude 2.51 1.16 2.69 0.70 2.71 0.69 1.97 1.72 2.91 0.04 




2.77 0.66 2.68 0.58 2.72 0.51 2.48 1.04 1.11 0.35 
Intentions 1.99 2.04 2.71 0.89 2.41 1.68 2.18 1.62 1.59 0.19 
Knowledge 1.10 0.11 1.11 0.13 1.10 0.13 1.10 0.12 0.07 0.98 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
 
Greek membership: The independent t-test for the difference in IBM constructs based on 
Greek membership (yes and no) is presented in Table 55-58. None of the variables 
related to Greek membership were significantly different for binge drinkers and non-
binge drinkers (social drinkers, and abstainers) for any IBM constructs.  
Table 55. Binge Drinkers: Independent t-test Results for the difference in IBM 
Constructs based on the Greek Membership (Yes and No) 




t-value df p 
Mean SD Mean SD    
Attitude .41 1.50 .45 1.27 -.182 87.157 .856  
Perceived norms -.06 1.11 -.39 1.26 1.560 90.482 .122 
Perceived Behavioral Control 1.76 1.51 2.11 1.01 -1.776 158 .078 
Intentions -.69 2.21 -.90 2.04 .564 79.293 .575 
Knowledge 1.10 .13 1.12 .13 -.703 94.645 .484 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
 
Table 56. Non-binge Drinkers: Independent t-test Results for the difference in IBM 
Constructs based on the Greek Membership (Yes and No) 




t-value df p 
Mean SD Mean SD    
Attitude 1.99 1.36 2.39 1.20 -1.822 220 .070 
Perceived norms 0.36 0.74 0.27 0.80 .651 56.04 .518 
Perceived Behavioral Control 2.50 0.74 2.80 0.53 -2.960 224 .003 
Intentions 1.76 1.91 2.26 1.62 -1.391 39.864 .172 
Knowledge 1.10 0.14 1.11 0.12 -.282 47.45 .780 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
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Table 57. Social Drinkers: Independent t-test Results for the difference in IBM 
Constructs based on the Greek Membership (Yes and No) 




t-value df p 
Mean SD Mean SD    
Attitude 1.79 1.37 1.99 1.40 -.499 25.028 .622 
Perceived norms 0.30 0.81 0.15 1.06 .595 32.607 .556 
Perceived Behavioral Control 2.24 0.85 2.55 0.69 -1.348 21.044 .192 
Intentions 1.62 2.01 1.91 1.75 -.487 18.862 .632 
Knowledge 1.13 0.16 1.12 0.13 .114 20.558 .910 
Note: All IBM constructs scale range between -3 to 3 except knowledge which ranges between 1-2 
 
Table 58. Abstainers: Independent t-test Results for the difference in IBM 
Constructs based on the Gender Greek Membership (Yes and No) 




t-value df p 
Mean SD Mean SD    
Attitude 2.14 1.37 2.56 1.07 -1.56 150.00 0.12 
Perceived norms 0.40 0.73 0.31 0.65 0.57 25.74 0.58 
Perceived Behavioral Control 2.48 0.87 2.71 0.66 -1.46 152.00 0.15 
Intentions 1.87 1.88 2.41 1.55 -1.16 20.62 0.26 
Knowledge 1.09 0.12 1.11 0.12 -0.70 26.72 0.49 




Chapter 5: Conclusions and Discussions 
Binge drinking among undergraduates remains a pervasive problem 
throughout the nation (ACHA/NCHA II, 2016). According to the National Center 
for Health Statistics (2005), alcohol misuse is considered the third leading cause 
of death for the college-aged population. Binge drinking is reportedly responsible 
for various problems ranging in severity from mild hangover to the severity of 
death. Additionally, public and private academic institutions are frequently 
burdened with the cost of preventive substance abuse and counseling programs, as 
well as covering damages incurred from drunken episodes. Recognizably an issue, 
a number of strategies to reduce binge drinking behavior and its negative 
consequences has been tried, but results of such efforts have not been 
encouraging. Discouragement is due largely from the results of studies that show 
the binge drinking prevalence among undergraduate students remaining relatively 
unchanged at around a 40%f prevalence rate of binge drinking among college 
students in past decade (Core Institute, 2011). This suggests that understanding 
binge drinking behavior among college students is a daunting task.   
In the past, the Theory of Reasoned Action (TRA) and the Theory of 
Planned Behavior (TPB), the predecessors of the IBM, have shown promise to 
predict high-risk behavior among college students (Braun, Glassman, Dake, 
Jordan, & Yingling, 2014). The IBM is an extended version of the TRA and TPB 
and includes additional concepts that could help to predict binge-drinking 
behavior among college students. However, there has been limited research using 
the IBM to assess binge-drinking behaviors. Thus, this study is designed to 
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identify predictive factors of binge drinking among college students based on the 
IBM, which could contribute to designing effective interventions in future.  
In this chapter first hypotheses will be reviewed, followed by the 
implications of the research and how it related to current literature. Further, the 
chapter will continue with limitations, implications of the current study towards 
health promotion, future directions, and conclusions.  
Hypothesis Testing 
Eight research questions were initially developed, resulting in the 
generation of sixteen theoretical hypotheses. Six set of hypotheses were generated 
based on those research questions and theoretical hypotheses. A priori criterion 
for the significance levels was set at p<0.05.  
 Hypothesis set 1: Relationship among IBM constructs (attitude, 
perceived norms, and perceived behavioral control) and behavioral 
intentions.  
   The first research questions stated “To what extent are the IBM constructs 
(attitude, perceived norms, and perceived behavioral control) associated with 
behavioral intention to:  a. discontinue binge drinking in the next 30 days for 
current binge drinkers? b. to continue not to binge drink for the next 30 days for 
the participants who currently do not binge drink (social drinkers and abstainers)?  
Two hypotheses were derived from these two research questions.  
Hypothesis 1: Attitudes, perceived norms, and perceived behavioral 
control will be significantly related to behavioral intention to discontinue binge 
drinking for the next 30 days for the current binge drinkers.  
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A Pearson correlation (r) was calculated to examine the strength of the 
association between IBM constructs (attitudes, perceived norms, and perceived 
behavioral control) and behavioral intention among binge drinkers. A significant, 
moderate positive correlation was behavioral intention resulted for attitude [(r 
(162) = 0.653, p < 0.001)] and perceived behavioral control [(r (162) = 0.266, p < 
0.001)].  Based on this result, the hypothesis which stated that there would be a 
significant relationship is accepted for attitude and perceived behavioral control 
but not for the perceived norms.  
 Hypothesis 2: Attitudes, perceived norms, and perceived behavioral 
control will be significantly related to the behavioral intention to continue not to 
binge drink for the next 30 days for the participants who currently do not binge 
drink.  
  A Pearson’s correlation (r) was calculated to examine the strength of the 
association between IBM constructs (attitudes, perceived norms, and perceived 
behavioral control) and behavioral intention among non-binge drinkers. Again, a 
significant, moderate positive correlation was behavioral intention resulted for 
attitude [(r (227) = 0.333, p < 0.001)] and perceived behavioral control [(r (227) = 
0.494, p < 0.001)]. Based on this result, the hypothesis, which stated that there 
would be a significant relationship, is accepted for attitude and perceived 
behavioral control, but not for the perceived norms. 
Separately analyzed was the behavior of non-binge drinkers as social 
drinkers and abstainers. For social drinkers all constructs [attitude r (72) = 0.508, 
p < 0.001; perceived norms r (72) = 0.270, p < 0.05; and perceived behavioral 
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control r (72) = 0.727, p < 0.001)] were significantly, moderately positively 
correlated with behavioral intention. Based on this result, the hypothesis which 
stated that there would be a significant relationship is accepted for social drinkers. 
For abstainers only attitude [(r (155) = 0.333, p < 0.001)] and perceived 
behavioral control [(r (155) = 0.316, p < 0.001)] were significantly, moderately 
positively correlated with behavioral intention)]. Based on this result, the 
hypothesis which stated that there would be a significant relationship is accepted 
for attitude and perceived behavioral control but not for the perceived norms. 
Hypothesis set 2: Test for significance of the IBM constructs (attitude, 
perceived norms, and perceived behavioral control) on behavioral intentions.  
 The second and third research questions stated “To what extent are direct 
measures of the IBM constructs (attitudes, perceived norms, and perceived 
behavioral control) and extended direct measures of the IBM constructs 
(experiential attitude, instrumental attitude, injunctive norms, descriptive norms, 
capacity, and autonomy) predicts the behavioral intentions to a) discontinue binge 
drinking in the next 30 days for the binge drinkers?; b) continue not to binge drink 
for the next 30 days for the participants for the non-binge drinkers (social drinkers 
and abstainers)?  Four hypotheses were derived to address these research 
questions.  
 Hypothesis 3:  IBM constructs (attitudes, perceived norms, and perceived 
behavioral control) will collectively and significantly predict the behavioral 




Multiple linear regressions were conducted to examine if attitude, 
perceived norms, and perceived behavioral control could significantly predict the 
behavioral intention to discontinue binge drinking for the next 30 days for the 
current binge drinkers. A model including attitude, perceived norms, and 
perceived behavioral control was able to predict 45.7% of the variance of 
intentions for current binge drinkers to discontinue binge drinking. However, only 
attitude (p<0.001) was found to be significant. Thus, based on this result, the 
alternate hypothesis, which suggests that at least one variable will significantly 
predict the behavioral intention was accepted.  
 Hypothesis 4: The extended measures of IBM constructs (instrumental 
attitudes, experiential attitudes, injunctive norms, descriptive norms, capacity, and 
autonomy) will collectively and significantly predict the behavioral intention to 
continue not to binge drink for the next 30 days for the participants who are not 
currently binge drinking.  
Multiple linear regressions were conducted with extended direct measures 
of attitudes, perceived norms, and perceived behavioral control. The constructs of 
attitudes were split into instrumental and experiential attitudes, perceived norms 
were split into injunctive and descriptive norms, and perceived behavioral control 
was split into capacity and autonomy. The model predicted 48.1% of the variance 
of intention to discontinue binge drinking for the next 30 days.  However, only 
experimental attitude, injunctive norms, and descriptive norms were significant 
predictors of intentions. Thus, based on this result, the alternate hypothesis which 
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suggests that at least one variable will significantly predict the behavioral 
intention was accepted.  
 Hypothesis 5: Attitudes, perceived norms, and perceived behavioral 
control will collectively and significantly predict behavioral intention to continue 
not to binge drink for the next 30 days for the participants who currently do not 
binge drink (social drinkers and abstainers).  
 Multiple regressions were conducted to examine if attitude, perceived 
norms, and perceived behavioral control will significantly predict the behavioral 
intention to continue not to binge drink for the next 30 days for the non-binge 
drinkers. All three of the core IBM constructs significantly predicted 26.2% of the 
variance of intentions to continue not to binge drinking. For social drinkers, all 
three of the core IBM constructs predicted 46.4% of the variance of intentions to 
continue not to binge drinking and only 4% for the abstainers. Only perceived 
behavioral control was significant for all non-binge drinking groups. Thus, based 
on this result, for all non-binge drinkers, the social drinkers, and abstainers the 
alternate hypothesis which suggests that at least one variable will significantly 
predict the behavioral intention was accepted.  
 Hypothesis 6: Instrumental attitudes, experiential attitudes, injunctive 
norms, descriptive norms, capacity and autonomy for the current binge drinkers 
will collectively and significantly predict the behavioral intention to continue not 
to binge drink for the next 30 days for the participants who currently do not binge 
drink (social drinkers and abstainers).  
Model 4 predicted 28.1% of the variance of intention to continue not to binge 
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drink for the next 30 days. Furthermore, 60.7% of the variance of intention to 
continue not to binge drink for the next 30 days for social drinkers and 6% for the 
abstainers. Completion of the analysis found capacity only to have significance. 
Thus, based on this result, for all non-binge drinkers, the social drinkers, and 
abstainers the alternate hypothesis which stated that at least one variable will 
significantly predict the behavioral intention was accepted.  
Hypothesis set 3: Test the difference between groups (binge drinkers, 
social drinkers, and abstainers) based on IBM constructs.  
 The fourth and fifth research questions stated, “to what extent are direct 
measures of the IBM constructs (attitudes, perceived norms, and perceived 
behavioral control), and extended direct measures of the IBM constructs 
(experiential attitude, instrumental attitude, injunctive norms, descriptive norms, 
capacity and autonomy) predicting the behavioral intentions to discontinue binge 
drinking in the next 30 days different among binge drinkers, social drinkers, and 
abstainers”. Two hypotheses were derived to address these research questions.  
 Hypothesis 7: Attitudes, perceived norms, perceived behavioral control, 
the behavioral intentions, knowledge and skills, and intentions for the current 
binge drinker will be significantly different from who currently do not binge 
drink.  
 Hypothesis 8: Instrumental attitudes, experiential attitudes, injunctive 
norms, descriptive norms, capacity, and autonomy will significantly predict the 
behavioral intention to discontinue binge drinking for the next 30 days for the 
current binge drinkers. 
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 A one-way ANOVA test was conducted to demonstrate difference in 
attitudes, perceived norms, and perceived behavioral control in terms of IBM 
constructs (attitudes, and perceived norms, and perceived behavioral control), and 
extended direct measures of the IBM constructs (Instrumental attitudes, 
experiential attitudes, injunctive norms, descriptive norms, capacity, and 
autonomy). A follow up, post-hoc using the Bonferroni method was conducted to 
identify where the differences occurred between the groups. The results from the 
one-way ANOVA indicated that attitude and perceived behavioral control were 
significantly different between all three groups. However, perceived norms among 
binge drinkers were different than social drinkers and abstainers; but similar 
significant differences were not observed between social drinkers and abstainers.  
Similarly, instrumental attitudes, experiential attitudes, descriptive norms, 
injunctive norms, and capacity were significantly different between all three 
groups. However, autonomy for binge drinkers was significantly different among 
binge drinkers when compared to social drinkers and abstainers; but significant 
differences were not observed between social drinkers and abstainers.  Based on 
this result, the hypotheses which stated that direct measures of the IBM constructs 
(attitude, perceived norms, and perceived behavioral control), and extended direct 
measures of the IBM constructs (instrumental attitudes, experiential attitudes, 
injunctive norms, descriptive norms, capacity, and autonomy) were accepted.  
Hypothesis set 4: Test the difference between demographic variables 
(gender, year in college, Greek House membership for different drinking 
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groups (binge drinkers, social drinkers, and abstainers) based on the IBM 
constructs. 
 The sixth research question stated “To what extent are attitudes, perceived 
norms, and perceived behavioral control different based on gender (male vs 
female), year in college (freshman, sophomore, junior, and senior), and Greek 
house membership (member vs non-member) for current binge drinkers vs non-
binge drinkers (social drinkers and abstainers). Six hypotheses were derived to 
address this research questions. Three hypotheses were related with examining 
differences between IBM constructs for gender, year in college, and Greek house 
membership among binge drinkers and six were related examining difference the 
IBM constructs among non-binge drinkers.  
 Hypothesis 9: There will be a significant difference between male and 
female college students for attitudes, perceived norms, and perceived behavioral 
control to discontinue binge drinking for the next 30 days for the current binge 
drinkers. 
 An independent t-test was conducted to examine the differences in IBM 
constructs based on the gender.  Female (m=.70 ±1.32) reported higher level of 
attitude among binge drinkers than male (m=-.10±1.16), t (156) =-3.769, p=0.001. 
Based on this result, the alternate hypotheses that suggest that there will be a 
significant difference between male and female college students for one or more 
the IBM constructs (attitude, perceived norms, and perceived behavioral control) 
for binge drinkers is accepted.   
 Hypothesis 10: There will be a significant difference between male and 
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female college students for attitudes, perceived norms, and perceived behavioral 
control to continue not to binge drink for the next 30 days for the participants who 
do not currently binge drinks (social drinkers and abstainers). 
An independent t-test was again conducted to examine the difference in 
IBM constructs based on the gender. No gender difference was observed in non-
binge drinkers for any constructs. Furthermore, when non-binge drinkers were 
categorized as social drinkers, and abstainers, no differences were observed for 
any constructs. Based on this result, the hypothesis which stated that there will be 
a significant difference between male and female college students for the IBM 
constructs (attitude, perceived norms, and perceived behavioral control) for binge 
drinkers is not accepted for any IBM constructs.   
 Hypothesis 11: There will be a significant difference between college 
students’ year in college for attitudes, perceived norms, and perceived behavioral 
control to discontinue binge drinking for the next 30 days for the current binge 
drinkers. 
The One-way ANOVA was utilized for the difference in IBM constructs 
based on the years in college. For the binge drinkers, their significant difference 
was observed between attitude [F(3,157)=2.45, p=0.07] and perceived behavioral 
control [F(3,156)=3.54, p=0.02] based on the year in college. The significant 
difference was not observed for perceived norms. Based on this result, the 
alternative hypothesis which stated that there will be a significant difference 
between college students a year in college for one or more IBM constructs 
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(attitudes, perceived norms, and perceived behavioral control) to discontinue 
binge drinking for the next 30 days for the current binge drinkers is accepted.  
 Hypothesis 12: There will be a significant difference between different 
college student’s year in college for attitudes, perceived norms, and perceived 
behavioral control to continue not to binge drink for the next 30 days for the 
participants who are not currently binge drinkers (social drinkers and abstainers). 
For the non-binge drinkers, there was a significant group difference based 
on the year in the college between attitude [F(3,222)=2.51, p=0.06] and perceived 
behavioral control [F(3,222)=3.96, p=0.01] but not for perceived norms. Based on 
this result, the alternate hypothesis which suggest that there will be a significant 
difference between college students’ year in college for one or more IBM 
constructs (attitudes, perceived norms, and perceived behavioral control) to 
continue not to binge drink for the next 30 days for the non-binge drinkers is 
accepted.  
Hypothesis 13: There will be a significant difference between member and non-
member for Greek house among college students for attitudes, perceived norms, 
and perceived behavioral control to discontinue binge drinking for the next 30 
days for the current binge drinkers. 
 Hypothesis 14: There will be a significant difference between member and 
non-member for Greek house among college students for attitudes, perceived 
norms, and perceived behavioral control to continue not to binge drink for the 
next 30 days for the participants who do not currently binge drinkers (social 
drinkers and abstainers). 
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The independent t-test for the difference in IBM constructs based on the 
Greek membership (yes and no) suggested none of the variables related to the 
Greek membership were significantly different for binge drinkers and non-binge 
drinkers (social drinkers, and abstainers) for any IBM constructs. Thus, the null 
hypothesis, which suggests that IBM constructs are different among students with 
Greek membership and non-membership, is failed to reject.   
 Hypothesis set 5: Test for significance of the IBM constructs (attitude, 
perceived norms, and perceived behavioral control) on behavioral intentions.  
 The seventh question stated, “To what extent is the IBM constructs of 
intentions, perceived behavioral control, and knowledge and skill predicts the 
binge drinking behavior for next 30 days”. One hypothesis was derived to address 
this research questions.  
 Hypothesis 15: Behavioral intentions, perceived behavioral control, and 
knowledge and skills will significant predicts the drinking behavior after 30 days. 
 Binomial logistic regression was conducted to examine to what extent the 
intentions, the perceived behavioral control, and knowledge and skills predict 
variability of the binge drinking behaviors for the next 30 days. The model 
successfully predicted 17.3% of the drinking behavior (binge drinking vs non-
binge drinking) in time 2 for the binge drinkers. Intentions (B=-0.191, 
Wald=4.080, p=0.043) and perceived behavioral control (B=-.697, Wald=7.654, 
p=0.006) were a significant predictor for predicting drinking behavior for the next 
30 days. Based on this result, the alternate hypothesis which stated that one or 
more of the variables (intentions, knowledge and skills, and the perceived 
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behavioral control predicts) variability of the binge drinking behaviors for the 
next 30 days was accepted. Similarly, for the non-binge drinkers, 14.8% of the 
drinking behavior in time 2 was predicted by the model. Only perceived behavior 
control (B=-0.923, Wald=7.958, p=0.005) was a significant predictor for 
predicting drinking behavior for the next 30 days. Based on this result, the 
alternate hypothesis which stated that one or more of the variables (intentions, 
knowledge and skills, and the perceived behavioral control predicts) variability of 
the binge drinking behaviors for the next 30 days was accepted. 
Hypothesis set 5: Correlations between direct measurement of IBM 
constructs and sub-constructs and their subsequent indirect constructs 
(belief-evaluation products)  
Hypothesis 16: Pearson correlation (r) was utilized to examine the 
correlation between direct measurement of IBM constructs and sub-constructs and 
their subsequent indirect constructs (belief-evaluation products). As reported in 
the results section (Table 26-29), not all belief-evaluation products were 
significantly correlated with total attitudes, total instrumental attitudes, or total 
experiential attitudes for all drinking behaviors (binge drinker, social drinkers, 
and abstainers). Therefore, this hypothesis could not be accepted. Similarly, not 
all products of each injunctive normative belief and motivation to comply (Tables 
30-33) had significant correlations with total perceived norms (TPN) and total 
injunctive norms (TIN), thus resulting in the acceptance of the null hypothesis. 
The null hypotheses for the belief-evaluation products had to be accepted because 
not all of the belief-evaluation products (Tables 34-37) were significantly 
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correlated to either total perceived norms (TPN) or total descriptive norms (TDN) 
for all drinking behaviors. And finally, the null hypotheses had to be accepted 
because not all the belief-evaluation products (38-41) were significantly 
correlated to either total PBC (TPBC), total capacity (CAP), or total autonomy 
(AUT).  
Discussions 
Even though the prevalence rate of binge drinkers in this study was 40%, which 
is slightly less than national average of 43%, it is still largely consistent with the national 
epidemiological studies (Core, 2011). The majority of the participants in the study were 
female (66%). Certain demographical characteristics were associated with 
disproportionately higher drinking rates, than others. This suggests an increased risk of 
binge drinking based on their demographic characteristics. In the current study binge 
drinking was reported higher among females (42%) compared to males (36%). This 
finding is contradictory to national statistics for drinking among college students 
(ACHA/NCHA-II, 2016). ACHA/NCHA-II reported that males accounted for 38% 
binge drinkers, compared to females who only accounted for 28.2%.  
Also, Lader & Goddard (2006) suggests that men (34%) drank more alcohol than 
women (19%) when respondents were asked how often, on average; they had an 
alcoholic drink over the past year. It is possible that the disproportionally higher 
percentage of female participants in this study (66.0%) led to the differences between 
from current study and the national reports as well as past studies. Another possibility 
may be that fewer males might have been interested in taking this voluntarily online 
survey, despite engaging in binge drinking behaviors. 
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The current study also suggested disproportionate drinking among ethnic groups. 
For instance, binge drinking was highest among African American (64%) and lowest 
among Whites (37%). However, the national survey suggests Native Americans (29.6%) 
and Whites (25.9%) have a higher risk for alcohol use disorders, however once alcohol 
dependence occurs, Black (21.4%) and Hispanics (25.6%) experience higher rates for 
persistent or recurrent dependence compare to Whites (SAMHSA, 2007). The 
participants of this current study were predominantly white (n=311, 80.4%) compared to 
African American (n=14, 3.6%) which could have skewed the data for the African 
American sample.  
The prevalence of binge drinking was highest among the age group 18-20 
(33%). This finding is significantly lower than the national average for college 
students (43%) (NCHS, 2005) but people under the age of 21 are reported as 
high-risk population for alcohol misuse by numerous previous studies (Hingson et 
al, 2005; Pacific Institute for Research and Evaluation, 2005). Also, the 
Behavioral Risk Factor Surveillance System (1993-2001) suggested the underage 
drinking prevalence rate at 56% (Naimi, Brewer, Mokdad, Denny, Serdula, & 
Marks, 2003).  Thus, intervention for the underage population is needed to curtail 
prevalence of binge drinking behavior.  
The demographic summary reported the increasing trend of binge drinking 
with an increase in a year in school. Prevalence of binge drinking was highest 
among seniors (36%) and lowest among the freshmen (19%). However, most of 
the intervention at the institution level given such as mandatory online training for 
reducing alcohol misuse is given during freshman year. The increasing trend of 
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binge drinking with each upward tick of years in college, suggests that 
intervention should be given periodically so that declining trends can be observed 
instead of increasing trends of binge drinking.   
How religious beliefs impact binge drinking behaviors was not the main 
focus of this study. However, a significant difference emerged for binge drinking 
behaviors between participants who held strong religious beliefs that drinking was 
wrong (25.4%), and to those who identified as atheists (55.3%). Many studies in 
past have suggested the inverse relationship between participants’ religious 
beliefs and alcohol use. Brown, et al., (2001) reported a negative relationship of 
alcohol use with religious service attendance (r=-0.15, p<0.05) and 
fundamentalism (r=-0.25, p<.01) for white males. Similarly, Michalak, Trocki, & 
Bond (2007) reported religious variables increasing the variance explained from 
15.5% to 28.1% for predicting heavy drinking after adding with gender and age in 
the regression model. This suggests, religion is strongly related with drinking 
behaviors, especially abstention. Future intervention could instigate spirituality 
beliefs in the interventions within as well as outside the traditional religious 
setting.     
The study design of the current study was unique in terms of studying 
college students based on their drinking behaviors. By doing this, psychological 
determinants of their drinking behaviors were identified and highlighted for each 
group. This is important because the motives are strong predictor for the behavior 
and binge drinkers and social drinkers might have different motivations to drink. 
Binge drinkers may drink simply to get drunk or because it’s a habit, but social 
144 
 
drinkers might be drinking just to have good time with their friends. For 
abstainers, interventions focusing on drinking abstinence may be irrelevant. Based 
on this, it can be concluded that the current trend of interventions that follow a 
"one-size-fits-all" approach to alcohol treatment and prevention is likely 
ineffective. The study by York (2013) reported similar patterns and suggested 
future interventions incorporate different strategies based on drinking motivations 
and behaviors.  
Integrative Behavior Model Variable Assessment  
Generally, the utility of the theory for explaining and predicting any 
behavior is evaluated based on the variance explained. The higher the variance is 
explained, better the theory is considered. The regression analysis conducted in 
this study suggested core constructs of the IBM explained approximately 46% of 
behavioral intention towards discontinuing binge drinking and 48% based on the 
extended IBM constructs. The IBM model was even better in explaining 
behavioral intention to continue not to binge drink for the social drinkers with 
47% of the variance explained by the core constructs and approximately 61% 
explained by the extended IBM constructs. Even though multiple linear 
regressions were significant, IBM only predicted 4% of the behavioral intention to 
continue not to binge drink for the abstainers with core constructs and only 6% for 
with the extended IBM constructs. Also, the IBM was insignificant in predicting 
continuing not to stop binge drinking behaviors for the social drinkers and 
abstainers. As aforementioned the items in questionnaire were not customized to 
measure abstainers and social drinkers but for overall non-binge drinkers. This 
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could have affected the overall inefficiency of the model. Also, it seems like IBM 
is more useful when behavior change initiation is required but may be less useful 
when behavior maintenance is sought. Overall, the analysis suggested using two 
component analyses for all three drinking behaviors in future research when 
utilizing the IBM as it yields a greater variance for the intention. Also, factor 
analysis indicated that core constructs of the IBM seems to measure two 
constructs rather than single constructs especially for perceived norms and 
perceived behavior control. From the multiple regressions, IBM seems to be 
ineffective to measure abstainer’s intention to continue not to binge drink. One 
reason for the lower level of variance explained for the abstainers may be due to 
the way items were based. All items for the non-binge drinker were based on 
discontinuing binge drinking and for the abstainer these items might be less 
relevant.  
With logistic regression analysis, the IBM reported 17.3% of the drinking 
behavior variance for the binge drinker and 14.8% for the non-binge drinker. 
Braun, et al., (2014) utilized the IBM model in predicting binge drinking behavior 
among college students and reported IBM explaining 44% of the intention to 
binge drink and 26% of the binge drinking behavior. Even though variance 
explained for the binge drinking behavior was lower than reported by Braun, et 
al., (2014), the study from Braun, et al., (2014) corroborated with the current 
study. Braun, et al., indicated that attitude, injunctive norms, and self-efficacy 
predicting 44% of the variance in the intention for heavy drinking and 26% of the 
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variance for the heavy drinking behavior. Similarly, Sheppard, et al., (2016) 
reported 45.6% of the variance of average drinks consumed per week.  
The result of the current study matches with the meta-analysis conducted 
by Armitage and Conner (2001) when considering TPB. Armitage and Conner 
reported the TPB was able to explain 39% of the behavioral intention and 27% of 
the behavior when considering wide range of the behavior. When compared with 
the TPB, IBM in this study explained higher variance for the behavioral intention 
but less variance for the actual behavior. Another recent systematic review and 
meta-analysis was conducted by Cooke, et al., (2016) to understand how well the 
TPB can predict alcohol consumption behaviors supported the utility of the TPB 
to predict alcohol consumption. Especially attitudes, subjective norms, and self-
efficacy were found to have the large-sized relationships with the intention and 
the behaviors.  
Linear Regression and Logistic Regression for the Binge Drinkers 
The linear regression suggested attitudes as the only significant predictor 
of the behavioral intention for binge drinkers to stop binge drinking. The study by 
Norman (2011) utilized Theory of Planned Behavior to predict binge drinking 
behavior among undergraduate students and observed TPB explaining 75% of the 
variance (with constructs attitude, subjective norms, self-efficacy, and perceived 
control) in the intention but only attitude and self-efficacy were found to be 
significant. Similarly, French & Cooke (2012) reported 55% of the variance in the 
behavioral intention being explained by the attitude (β=.42, p<0.001) and subject 
norms (β=.42, p<0.001). In the study by Ross and Jackson (2013), while 
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investigating the TPB’s application to binge drinking among university students, 
attitudes, subjective norms, and perceived behavioral control explained 50% of 
variance in intention [F(3,116)=116)=38.45, p<0.001). In this study by Ross and 
Jackson, only attitudes (β=.43, p<0.001) and subjective norm (β=.58, p<0.001) 
was found to be significant, but perceived behavior control was found to be non-
significant factor of intentions. This suggests that those attitudes are normally 
found to be strong predictor of the intention and this study is consistent with the 
past findings. Thus, students who have a positive attitude towards stopping binge 
drinking behavior have better possibility to stop binge drinking in the long-term.  
The current study supported two-component IBM possessed better 
predictive validity for behavioral intention for all drinking groups compared to 
one-component IBM. In past studies a two-component model for TPB was found 
to be more effective compared to a one-component model (82%) to predict 
behavioral intention (Elliott & Ainsworth, 2012). According to Elliott and 
Thomson (2011), there are small numbers of studies that have also provided 
strong support for a two-component model being a significantly better fit for 
predicting behavioral intention compared to one-component model. This suggests 
current study providing strong support for the superiority of the two-component 
model over and over compare to one-component model as past studies have 
suggested. Thus, it may be time to shift from a one-component model to two-
component in adapting a more effective model.  
 When the two component model of the IBM was used, experiential attitude 
(β=.35, p<0.001) as well as injunctive norm (β=.201, p=.011) and descriptive norm (β=-
148 
 
.168, p=0.015) were found to be significant predictors of the intentions. Experiential 
attitude is the emotional response towards the behaviors. Similarly, injunctive norm 
constituents to complying with other’s expectations. It measures the referent’s approval 
or disapproval in performing the specific behavior. Likewise, descriptive norm is 
complying with other in individual’s social and personal networks in doing behavior. 
The results from the current study, suggest that if students perceived that emotional 
response towards stopping binge drinking is favorable, it indicates they have stronger 
intention to stop binge drinking. Previous research from Elliott and Ainsworth (2012) on 
relationship between experiential attitude and intentions yielded significant relationship 
with a strong path coefficient (r=.57) (Elliott & Ainsworth, 2012). Thus, helping to 
generate more positive experience after stopping binge drinking for the binge drinkers 
may likely help them to stop binge drinking in long term. The result suggests that if the 
referents approve stopping binge drinking behavior, it is easy to stop binge drinking. 
Similarly, if people in one’s surrounding with strong social identity (descriptive norms) 
are binge drinking, it is difficult to stop binge drinking.  The injunctive norms are 
measured as subjective norms under TPB model. Previous research exploring subject 
norms on the TPB for the alcohol use indicated subjective norms (β=-.30, p<0.05) as a 
significant predictor of the behavioral intentions (Park et al., 2009) to not to join 
alcohol-related social gatherings. Similarly, the Montano and Kasprzyk (2008) reported 
a statistically significant relationship between intentions and subject norms (r= 0.23). In 
the current study, subjective norms were not the strongest predictor of the behavioral 
intention. This suggests that participants consider the referent’s opinion for binge 
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drinking but may still make personal decisions which may not be solely based on their 
referent’s disapproval or approval.  
For the binge drinkers, instrumental attitudes, capacity, and autonomy 
were not found to be significant predictors for behavioral intention to stop binge 
drinking for past 30 days. Instrumental attitudes are the respondent’s beliefs about 
the outcomes of the behaviors. Instrumental attitudes were also not reported as 
significant predictor for predicting binge drinking behavior in Braun, et al., 
(2014).  Braun, et al., (2014) suggested two reasons for instrumental attitude not 
being significant towards the behavioral intention. First, the items that have been 
used in assessing instrumental attitude such as bad-good, harmful-beneficial may 
not have resonated well with the respondents. Referents could also be potential 
confounders. For example, even though participants know binge drinking is 
harmful, s/he might still indulge in binge drinking behavior due to peer pressure. 
This study failed to demonstrate the significant relationships between 
instrumental attitude and behavioral intention. The meta-analysis by Armitage and 
Conner (2001), suggests attitudes (summation of instrumental attitudes and 
experiential attitudes) is typically the strongest predictor of the intention to binge 
drink. But the study did not suggest specifically for each sub-construct. Thus, 
additional studies may be required to reassess the content of the instrumental 
attitude so that if not found significant, it can be discarded for alcohol related 
studies.  
Capacity is the individual’s belief in performing specific tasks which is 
also considered as self-efficacy in the TPB. Even though binge drinkers’ scores 
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on capacity to stop binge drinking were high (mean=2.82 out of 3.00), capacity 
was not the significant predictor of their intention. This suggests that most of the 
participants already have a higher level of capacity. However, this factor was not 
important when it came to predicting intention for stopping binge drinking. There 
are interventions that attempt to build capacity of binge drinkers. The current 
study suggests that college students perceived high level of capacity but capacity 
did not seem to play significant role for college students making the decision to 
stop binge drinking; at least in comparison to attitudes and norms. This is 
inconsistent with past studies. For instance, Johnston & White (2003) found a 
significant relationship between capacity and intention for binge drinking (β = 
.33; p < .001).  
 However, one thing to note is some studies such as Braun et al., (2014) 
reported a relationship between intention and capacity as negative (r=0.28) 
(suggesting that as capacity increases, it lessened the binge drinking behavior and 
vice-versa. The positive or negative relationship between capacity and intention 
may be due to how the items were framed in the current study compared to 
previous studies.  In the current study capacity was related with intention to 
stopping binge drinking and in other studies capacity might have been measured 
in relation with binge drinking.  
Finally, autonomy (the degree of self-control to perform the behavior) was 
not found to be significant for stopping binge drinking among binge drinkers. The 
reason could be that even though prevalence of binge drinking is high among 
college students, they also believe they have higher level of control for stopping 
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binge drinking. Also, this study is based on self-reported data, and respondents 
may have overstated their autonomy. Other reasons for not finding significant 
relationships between autonomy and perceived control is due to the role of 
confounding variables, or the items in autonomy did not elicit responses from the 
participants as intended.  
When logistic regressions were conducted, the ability to predict drinking 
behaviors among binge drinkers from both perceived behavioral control and 
intentions were found to be significant; but knowledge and skill were not 
significant contributors. However, when descriptive norms and experiential 
attitudes were added, descriptive norms emerge as significant contributor but 
intention did not emerged as the significant predictor of the behavior. The strong 
relationship between intentions and PBC with the behavior is consistently 
reported in the previous studies.  For example, Cooke et al., in a systematic 
review and meta-analysis reported intention as having the strongest relationship 
for alcohol consumption behavior (r=.54); followed respectively by the sub-
component of the PBC, self-efficacy/capacity (r=.41). Similarly, Armitage and 
Conner (2001) reported the range of PBC combined with intention explained 57% 
of the variance in the behavior. Similarly, McEachan et al., (2016) in their Met-
Analysis reported descriptive norms as a stronger predictor of the behavior 
compare to injunctive norms. These findings support interventions enhancing 
perceived behavioral control and especially capacity for college students to reduce 
binge-drinking behaviors. Similarly interventions with focus on descriptive norms 
are more effective than injunctive norms.  
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Linear Regression and Logistic Regression for the Non-Binge Drinkers 
 (Social Drinkers and Abstainers) 
From the logistic regression analysis for non-binge drinkers only 
perceived behavioral control was found to be a significant predictor of the 
behavioral intention to stop binge drinking. Perceived behavioral control was also 
found to be significant predictor of intention for both social drinker and 
abstainers. This finding was supported by previous studies such as Cook et al., 
(2007) and Norman & Conner (2006). Furthermore, when regression analysis was 
conducted using two components for the IBM constructs, only capacity was found 
to be significant predictor of the intention. This suggests that for the non-binge 
drinker’s capacity yields the most variance in the intention towards continuing not 
to binge drink. The intervention targeted towards the non-binge drinkers should 
focus on enhancing capacity to continue not to binge drinking to enhance their 
confidence. This may be true when there is vast amount of social pressure for 
college students to binge drink, wherein they may be unsure of how to say no and 
avoid the peer pressure.  
None of other constructs were significant in predicting intentions for 
continuing not to binge drink. The reasons could be that continuing not to binge 
drinking for the non-binge drinkers, especially for the abstainers does not involve 
any further behavior change. This could be the reason IBM constructs was not 
significant when predicting much their intentions. Another reason could be that 
the items in the instrument were not well designed to elicit the response the study 
aimed to obtain. This was especially true for the abstainers as the items were 
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mainly designed to collect from non-binge drinkers but not specifically for the 
abstainers. And from the descriptive statistics, it can be noted that there is a 
significant difference between social drinkers and abstainers for the IBM 
constructs. Future studies studying abstainers need to consider this factor and 
customize items accordingly.  
Limitations 
There were numerous limitations which should be considered when 
evaluating the results of this study. The most important limitation was the use of 
self-reported instruments. Even though self-reports remain the most common 
means to assess drinking behavior, there are always possibilities of responses 
being biased and dishonest as well as chances of misinterpretations of the 
questions with the self-reporting instrument. Davis, Thake, & Vilhena (2010) 
reported the tendency of social desirability consistently under-estimating when 
participants are self-reporting their drinking behavior. Also, social desirability 
seems to affect highly on the distant drinking events and on traditional weekdays 
for higher alcohol consumption (Thursday through Saturday) but less affecting 
when recalling their drinking behavior as they go back in time (Davis, Thake, & 
Vilhena, 2010).   
Another major limitation was the research design. The study utilized a 
prospective study design and evaluated data at two-time points. In prospective 
studies, various measurement reactivity effects such as the mere measurement 
effect could lead participants to alter their response. Mankarious and Emily 
(2015) reported the general trend of significant decrease in undesirable behavior 
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compare to the baseline. Thus, behavior reported at T2 might not be accurate if 
participants have perceived binge drinking as undesirable behaviors. Also, in the 
current study, participants had to recall their binge drinking behavior for past 30 
days when responding to the survey at the time 2. This could have caused failure 
to recall among participants who simply could not accurately remember how 
much and how frequently drank. Also, two point assessments might not be an 
accurate assessment of binge drinking behaviors. For studying behaviors like 
binge drinking, it is possible that evaluating data at more than two points would 
be more accurate.  
Participants were recruited from a convenience sample of students at a 
Southwestern University. Results of this study may not be generalized beyond the 
study participants.  The responses in the study were collected via online survey 
thus it inherited the limitations of the online survey. The major problem related 
with the online survey includes confirming multiple responses did not come from 
same person, or in this case confirming that both responses for the survey came 
from the same person. Another limitation could be that students are being 
overwhelmed with numerous online survey requests in university settings. 
Students tend to participate about topics they like, and rarely bother to consider 
surveys that are least interesting for them. Thus, by using online survey, the study 
may have missed a large portion of the students who might not be interested in an 




 The current study studied binge drinking behavior among college students. 
Even though the definition of binge drinking was provided in the instrument, 
remembering and utilizing it while responding to each item might have been 
challenging for the participants. This might have affected their responses. Also, 
since the term binge drinking is a widely adopted concept, they might be using 
their individual reference for number of drinks or standard of single drinks when 
considering binge drinking. Generally, research reports that college students, as 
well as the general public, have tendencies to define single drinks as much larger 
than a typical single drink considered for the definition of the binge drinking 
(White and Hingson, 2014). Hence, not using right reference for binge drinking 
definition to respond the survey might have affected the responses. Also, 5 drinks 
for man or 4 drinks for women for defining binge drinking is not the universal 
definition as different countries follow different standards when defining binge 
drinking which might have skewed the responses if international students 
participated in the study.   
Implications towards Health Promotion  
The constant prevalence rate of binge drinking among college students and 
growing concern for their health warrants additional research in this area. The 
current study examined the utility of the IBM to predict and explain binge 
drinking behaviors among college students. The current study yielded three major 
contributions.  
First, the study suggests that institutions implementing an identical 
intervention to all college students with different drinking behavior should rethink 
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their strategy to prevent binge drinking. College students with binge drinking 
behavior have different motivations and goals compare to social drinkers when it 
comes to consuming alcohol. Abstainers might have a different set of attitudes, 
perceived norms, and perceived behavioral control when it comes to drinking 
alcohol. The current study shows these groups are different when assessed using 
IBM constructs and call for a different set of interventions for each of these 
groups.  
Second, the application of the current study can be helping in designing an 
intervention to reduce binge drinking behaviors. The aim of the IBM is to provide 
with more information in designing effective interventions with intent to change 
risky behavior.  Most of the intervention encompassed by the university (which is 
mainly online training) is mainly focused on the perceived norms, especially 
descriptive norms (Bhochhibhoya, Hayes, Branscum, & Taylor, 2015). The 
results from this study suggest that attitude, especially experiential attitude, as the 
strongest predictor of intentions towards drinking behavior among all drinking 
groups. Future interventions should focus on changing participants’ experiential 
attitude in the intervention which might help in reducing their binge drinking 
behaviors. The meta-analysis from McEachan et al., (2016) also reported 
experiential attitude to be stronger predictor for behavior than instrumental 
attitude suggesting experiential attitude is better predictor for hedonic and 
impulsive “risk” behaviors such as binge drinking. Thus, future intervention needs 
to include component through health education and communication to change the 
experiential attitude.  
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For the binge drinking behaviors, perceived behavioral control and 
descriptive norms were reported to be significant. Thus, for binge drinkers 
interventions can improve perceived behavioral control by praising their success 
to abstain from binge drinking for certain periods of time; sharing success stories 
of peers; verbal persuasion such as brief motivational interview; and/or simply by 
offering encouragement to continue stopping binge drinking. In addition, 
intervention can promote stopping binge drinking by enhancing descriptive norms 
pressure such as using peer educators for the intervention.  Numerous studies in 
past also have suggested modifying descriptive norms such as correcting 
misperceptions of binge drinking behavior among peers can reduce binge drinking 
among college students (Bewick et al., 2010; LaBrie, Hummer, Neighbors, & 
Pedersen, 2008; Neighbors, Larimer, & Lewis, 2004).  
For non-binge drinkers, only perceived behavior control emerged as 
significant of the behavior. Thus, intervention that can enhance perceived 
behavior control especially building capacity to continue not to binge drink. The 
intervention could have components such as motivating participants to not be 
around binge drinkers, not going to bar, requesting friends to not encouraging for 
binge drinking.  
Third, the study also contributed by featuring an instrument with 
comprehensive lists of items to measure IBM constructs including direct and 
indirect measures. Even though results suggested the requirement to modify few 
items especially for autonomy; the instrument used in this study can be considered 
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as a blueprint for future studies. Also, future researchers have an opportunity to 
modify the instrument for other health related behaviors.  
Future Directions 
A number of recommendations can be noted from the current study for the 
future research in the area of binge drinking among college students.  
1. The instrument used in the current study had a few caveats and needs to be 
optimized utilizing the current results. Based on the pre and posttest, Pearson 
correlation (r) suggesting low stability for few constructs. Also, few items did 
not meet prior criterion for Cronbach alpha.  Similarly, correlations of the 
product of belief and outcome for the IBM constructs (attitude, perceived 
norms, and perceived behavioral control) were not significant. These 
shortcomings give an opportunity to improve the items to develop an optimal 
questionnaire for the future research.  
To improve parsimony and model efficacy, another recommendation is to 
remove items with poor factor loadings since they did not contribute to the 
model or offer explanation about particular behaviors.  For example, 
perceived behavioral control was not a significant predictor of intention but 
was the strongest significant predictor for all drinking behaviors (binge 
drinking, social drinking, and abstaining). Future research can explore this by 
using path analysis and establish new determinants of binge drinking 
behaviors.  
2. In the current study, the results suggested the extended direct measures (two 
components) of the IBM constructs were more effective in predicting 
159 
 
intention towards the behavior for all drinking behaviors (binge drinking, 
social drinking, and abstaining). More research is required to confirm it as 
well as to ensure extended direct measures as better assessment of the IBM 
constructs.   
3. Learning from this study can be applied in other settings. First, the results of 
this study can be compared with other university settings. The instrument 
from this study can also be adjusted to study other populations (beyond 
college students). The findings from this study can also be helpful in 
designing future interventions and prevention programs and determine where 
resources should be allocated. Similarly, this survey can be adjusted to study 
other high-risk behaviors using IBM such as drug abuse, smoking marijuana, 
risky sexual behavior, etc.   
4. This is the first study that utilized the IBM to study different groups of college 
students based on drinking behavior. Even though the groups were 
categorized based on the drinking behavior (binge drinkers, social drinkers 
and abstainers), the instrument was mainly designed to categorize binge 
drinkers and non-binge drinkers. The prediction models with 4-6% of the 
behavior’s intention suggested that the instrument was not effective to 
measure abstainers’ behavior. Future research could customize the 
questionnaire to assess abstainers’ behavior or not include them in the study as 
the behavior is not pertinent to them. Also, results from analyzing different 
groups based on their drinking behavior (binge drinkers, social drinkers, and 
abstainers) for the IBM constructs suggested that attitude, perceived norms, 
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and perceived behavioral control are different for each of these groups. For 
instance, the results of the current study indicated attitudes and especially 
experiential attitudes were significant predictors of intention towards stopping 
binge drinking for binge drinkers. Whereas for the non-binge drinker, 
perceived behavioral control, especially capacity, was the strongest predictor 
of the intention towards continuing not to binge drink for the non-binge 
drinker (social drinkers and abstainers). This information suggests that 
different sets of intervention is required for each group and this study can be 
useful in customizing future interventions for each for these groups. 
5. Future research should direct towards establishing a user friendly universal 
definition of binge drinking so that studies all across the world can be 
comparable. For example, in the USA under four standard drinks (56 g) for 
men and three standard drinks (42g) for women within two hours is 
considered to be non-binge but it is still well over the recommended amount 
by health authorities in Sweden (20g for men and 10 g for women). Similarly, 
one standard drink in the UK and Iceland is considered an amount beverage 
with 8g of alcohol is well under the standard in Austria with 20g of alcohol. 
The lack of consistency when measuring binge drinking across the research 
studies needs to be a concern. Future researchers need to come to a consensus 
on the best way to measure binge drinking standards as well as different levels 
of binge drinking rather than just one definition, as different levels of binge 
drinking might have different consequences.  
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6. The demographic results suggest that religion seems to have a significant 
impact on binge drinking behaviors. Binge drinking was highest (55.3%) 
among participants who did not follow any religion compared to lowest 
(25.4%) among Protestant denominations that do not allow drinking of 
alcoholic beverages. Future studies should explore how the religious aspects 
can be integrated into the future intervention to enhance its efficacy.  
Summary 
The current study shows promising application of IBM in predicting and 
explaining binge drinking behavior among college students and provide more 
specificity towards predictive factors to design effective interventions. In 
addition, this study was significant in highlighting the need for different sets of 
intervention to the groups with different drinking behavior (binge drinkers, social 
drinkers, and abstainers). The current study suggested that the IBM successfully 
predicted 46%, 46.5%, and 4% of the intention towards respective binge drinking 
intention for binge drinkers, social drinkers, and abstainers.   
Similarly, this study also determines the need to focus on at-risk groups as 
indicated by the results of the study. For instance, binge drinking seems to 
increase with each uptick in college year. However, most of the prevention at the 
institutional level is given to freshmen only. Similarly, binge drinking seems to be 
significantly highest among African Americans (64%) compared to Whites 
(37%). However, at the institutional level there is a lack of intervention that 
specifically focuses on African Americans.  
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This study also suggests the remodeling of the IBM. The two components 
model of IBM resulted as more effective than one component for measuring 
attitudes, perceived norms, and perceived behavioral control. Also perceived 
behavioral control was found to be more effective in predicting drinking behavior 
among all three drinking groups rather than predicting intentions towards the 
behavior.  
In conclusion, this study supports the efficacy of the IBM. However, 
findings should be interpreted considering its limitations and scope. Future 
research needs to be conducted to determine the efficacy of the IBM for other 






Ajzen, I. (1985). From intentions to actions: A theory of planned behavior. In Action 
control (pp. 11-39). Springer Berlin Heidelberg.  
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 
Decision Processes, 50(2), 179-211. 
Alva, S. A. (1998). Self-reported alcohol use of college fraternity and sorority 
members. Journal of College Student Development. 39(1), 3-10. 
American College Health Association. (2016). American College Health Association-




Annesi, J. J. (2005). Correlations of Depression and Total Mood Disturbance with 
Physical Activity and Self-Concept in Preadolescents Enrolled in an After-
School Exercise Program 1. Psychological Reports, 96(3c), 891-898. 
Armitage, C. J., & Conner, M. (2001). Efficacy of the theory of planned 
behaviour: A meta‐analytic review. British Journal of Social 
Psychology, 40(4), 471-499. 
Baer, J. S. (1993). Etiology and secondary prevention of alcohol problems with young 
adults. In: Baer JS, Marlatt GM, McMahon RJ (eds), Addictive behaviors across 
the life span: prevention, treatment, and policy issues (pp. 111–137). Newbury 
Park, CA: Sage. 
Baer, J. S. (2002). Student factors: understanding individual variation in college 
drinking. Journal of Studies on Alcohol, (Suppl. 14), 40-53. 
Bandura, A., & Estes, William K. (1977). Self-efficacy: Toward a unifying theory of 
behavioral change. Psychological Review, 84(2), 191-215. 
Bennett, M.E., McCrady, B.S., Johnson, V., & Pandina, R.J. (1999). Problem drinking 
from young adulthood to adulthood: Patterns, predictors and outcomes. Journal 
of Studies on Alcohol 60(5), 605-614. 
Bewick, B. M., West, R., Gill, J., O'May, F., Mulhern, B., Barkham, M., & Hill, A. J. 
(2010). Providing web-based feedback and social norms information to reduce 
student alcohol intake: a multisite investigation. Journal of Medical Internet 
Research, 12(5), e59. 
164 
 
Bhochhibhoya, A., Hayes, L., Branscum, P., & Taylor, L. (2015). The use of the 
internet for prevention of binge drinking among the college population: a 
systematic review of evidence. Alcohol and Alcoholism, 50(5), 526-535.  
Braun, R. E., Glassman, T., Sheu, J. J., Dake, J., Jordan, T., & Yingling, F. (2014). 
Using the Integrated Behavioral Model to predict high-risk drinking among 
college students. Journal of Alcohol and Drug Education, 58(2), 46-63. 
Brown, T. L., Parks, G. S., Zimmerman, R. S., & Phillips, C. M. (2001). The role 
of religion in predicting adolescent alcohol use and problem 
drinking. Journal of Studies on Alcohol, 62(5), 696-705. 
Cashin, J., Presley, C., & Meilman, P. (1998). Alcohol use in the Greek system: follow 
the leader? Journal of Studies on Alcohol, 59(1), 63-70.  
Center for Behavioral Health Statistics and Quality. (2015). Behavioral health trends in 
the United States: Results from the 2014 National Survey on Drug Use and 
Health (HHS Publication No. SMA 15-4927, NSDUH Series H-50). Retrieved 
from http://www.samhsa.gov/ data/. 
Center for Disease Control and Prevention (2016, October), What is alcohol? Retrieved 
from https://www.cdc.gov/alcohol/faqs.htm. 
Center for Disease control and Prevention (CDC) (2014).  Facts Sheets-Binge drinking. 
Retrieved from: http://www.cdc.gov/alcohol/fact-sheets/binge-drinking.htm. 
Centers for Disease Control and Prevention (CDC) (2012). Vital signs: binge drinking 
prevalence, frequency, and intensity among adults-United States, 
2010. Morbidity and Mortality Weekly Report, 61(1), 14. 
Centers for Disease Control and Prevention (CDC). (2008). Alcohol-related disease 
impact (ARDI). Atlanta, GA: CDC. 
Chartier, K., & Caetano, R. (2010). Ethnicity and health disparities in alcohol 
research. Alcohol Research & Health, 33(1-2), 152. 
Chen, Y., & Feeley, T. H. (2015). Predicting binge drinking in college students rational 
beliefs, stress, or loneliness?. Journal of Drug Education,45 (3-4), 133-155. 
Collins, S.E., & Carey, K.B. (2007). The theory of planned behavior as a model of heavy 
episodic drinking among college students. Psychology of Addictive Behaviors, 
21(4), 498 – 507. 
Columbia University. (2002). Millions of young people mix sex with alcohol or drugs -
with dangerous consequences. New York, NY: Columbia University. National 
Center on Addiction and Substance Abuse.  
165 
 
Comrey, L., & Lee, H (1992), The first course in factor analysis. Hillsdale, NJ: 
Lawrence Erlbaum Associates, Inc. 
Cooke, R., Dahdah, M., Norman, P., & French, D. P. (2016). How well does the theory 
of planned behaviour predict alcohol consumption? A systematic review and 
meta-analysis. Health Psychology Review, 10(2), 148-167. 
Cooke, R., Sniehotta, F., & Schüz, B. (2007). Predicting binge-drinking behaviour using 
an extended TPB: Examining the impact of anticipated regret and descriptive 
norms. Alcohol and Alcoholism, 42(2), 84-91. 
Core Institute at Southern Illinois University. (2011). Core alcohol and drug survey 
results: Executive Summary. Retrieved from 
http://www.core.siuc.edu/pdfs/report09.pdf. 
Davis, C. G., Thake, J., & Vilhena, N. (2010). Social desirability biases in self-reported 
alcohol consumption and harms. Addictive Behaviors, 35(4), 302-311. 
Dawson, D. A. (2003). Methodological issues in measuring alcohol use. Alcohol 
Research and Health, 27(1), 18-29. 
Dowdall, G.W., Crawford, M., & Wechsler, H. (1998). Binge drinking among American 
college women: A comparison of single-sex and coeducational institutions. 
Psychology of Women Quarterly 22(4), 705-715. 
Duncan, E., Forbes‐Mckay, K., & Henderson, S. (2012). Alcohol use during pregnancy: 
An application of the Theory of Planned Behavior. Journal of Applied Social 
Psychology, 42(8), 1887-1903. 
Eigen, L. D. (1991). Alcohol Practices, Policies, and Potentials of American Colleges 
and Universities. An OSAP White Paper. 
Elliott, M. A., & Ainsworth, K. (2012). Predicting university undergraduates' binge-
drinking behavior: A comparative test of the one-and two-component theories of 
planned behavior. Addictive Behaviors, 37(1), 92-101.  
Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G* Power 3: A flexible 
statistical power analysis program for the social, behavioral, and biomedical 
sciences. Behavior Research Methods, 39(2), 175-191. 
Field, A. (2009). Discovering statistics using SPSS (3rd ed.). London: Sage Publications. 
Fillmore, K. M., Hartka, E., Johnstone, B. M., Leino, E. V., Motoyoshi, M., & Temple, 
M. T. (1991). A meta‐analysis of life course variation in drinking. British 
Journal of Addiction, 86(10), 1221-1268. 
Fishbein, M. & Ajzen, I. (2010). Predicting and changing behavior: the reasoned action 
166 
 
approach. New York, NY: Psychology Press. 
Fishbein, M. (2000). The role of theory in HIV prevention. AIDS Care, 12(3), 273-278. 
Fishbein, M., & Ajzen, Icek. (1975). Belief, attitude, intention, and behavior: An 
introduction to theory and research (Addison-Wesley series in social 
psychology). Reading, Mass.: Addison-Wesley Pub.  
Fishbein, M., & Cappella, J. N. (2006). The role of theory in developing effective health 
communications. Journal of Communication, 56(s1), S1-S17. 
French, D. P., & Cooke, R. (2012). Using the theory of planned behaviour to understand 
binge drinking: The importance of beliefs for developing interventions. British 
Journal of Health Psychology, 17(1), 1-17. 
Gardner, W., Mulvey, E. P., & Shaw, E. C. (1995). Regression analyses of counts and 
rates: Poisson, overdispersed Poisson, and negative binomial 
models. Psychological Bulletin, 118(3), 392. 
Garson, G. D. (2011). Logistic regression: Assumptions. Retrieved from: 
 http://faculty.chass.ncsu.edu/garson/PA765/logistic.htm#assume. 
Georgy, D., & Mallery, P. (2001). SPSS for windows, step by step: A 
simpleguideandreference. Boston, MA: Allynand Bacon. 
German, J. B., & Walzem, R. L. (2000). The health benefits of wine. Annual Review of 
Nutrition, 20(1), 561-593. 
Glanz, K., Rimer, Barbara K, & Viswanath, K. (2015). Health behavior and health 
education : Theory, research, and practice (5th ed.). San Francisco, CA: Jossey-
Bass. 
Gledhill-Hoyt, J., Hang Lee; Strote, J., & Wechsler, H. (2000). Increased use of 
marijuana and other illicit drugs at US colleges in the 1990s: Results of three 
national surveys. Addiction, 95(11), 1655-1668. 
Gonzalez,  V., Bradizza, C., & Collins, R. (2009). Drinking to cope as a statistical 
mediator in the relationship between suicidal ideation and alcohol outcomes 
among underage college drinkers. Psychology of Addictive Behaviors, 23(3), 
443– 451. 
Green, J. (2000). The role of theory in evidence-based health promotion practice. Health 
Education Research, 15(2), 125-129.  
Grenier, C.E., Gorskey, E.J., & Folse, D.W. (1998). A survey analysis of alcohol use at a 
Black university in the deep south. Journal of Child and Adolescent Substance 
Abuse 7(4), 79-92. 
167 
 
Grimm, L. G., & Yarnold, P. R. (1995). Reading and understanding multivariate 
analysis (1sted). Washington, DC, American Psychological Association Books. 
Gyurcsik, N., & Brawley, L. (2000). Mindful Deliberation About Exercise: Influence of 
Acute Positive and Negative Thinking 1. Journal of Applied Social 
Psychology, 30(12), 2513-2533.  
Hagger, M. S., Lonsdale, A. J., Hein, V., Koka, A., Lintunen, T., Pasi, H., ... & 
Chatzisarantis, N. L. (2012). Predicting alcohol consumption and binge drinking 
in company employees: An application of planned behaviour and self‐
determination theories. British Journal of Health Psychology, 17(2), 379-407.  
Hair Jr, J. F., Anderson, R. E., Tatham, R. L., & William, C. (1995). Black (1995), 
Multivariate data analysis with readings. New Jersey: Prentice Hall. 
Hatcher, L. (1994). A Step-by-step Approach to Using the SAS System for Factor 
Analysis and Structural Equation Modeling (1st ed). Cary, NC, SAS Institute. 
Head, K. J., & Noar, S. M. (2014). Facilitating progress in health behavior theory 
development and modification: The reasoned action approach as a case 
study. Health Psychology Review, 8(1), 34-52. 
Hersh, M. A., & Hussong, A. M. (2006). High school drinker typologies predict alcohol 
involvement and psychosocial adjustment during acclimation to college. Journal 
of Youth and Adolescence, 35(5), 738-751. 
Hingson, R. W., & Howland, J. (2002). Comprehensive community interventions to 
promote health: implications for college-age drinking problems. Journal of 
Studies on Alcohol, Supplement, (14), 226-240. 
Hingson, R. W., Heeren, T., Zakocs, R. C., Kopstein, A., & Wechsler, H. (2002). 
Magnitude of alcohol-related mortality and morbidity among US college students 
ages 18-24. Journal of Studies on Alcohol, 63(2), 136-144. 
Hingson, R. W., Zha, W., & Weitzman, E. R. (2009). Magnitude of and trends in 
alcohol-related mortality and morbidity among US college students ages 18-24, 
1998-2005. Journal of Studies on Alcohol and Drugs, (16), 12-20. 
Hingson, R., Heeren, T., & Zakocs, R. (2001). Age of drinking onset and involvement in 
physical fights after drinking. Pediatrics, 108(4), 872-877. 
Hingson, R., Heeren, T., Winter, M., & Wechsler, H. (2005). Magnitude of alcohol 
related mortality and morbidity among U.S. college students Ages 18-24: 
Changes from 1998 to 2001. Annual Review of Public Health, 26, 259-79. 
Hurcombe, R., Bayley, M., & Goodman, A. (2010). Ethnicity and alcohol: A review of 
the UK literature. 
168 
 
Johnston, K. L., & White, K. M. (2003). Binge-drinking: A test of the role of group 
norms in the theory of planned behaviour. Psychology and Health, 18(1), 63-77. 
Johnston, K. L., & White, K. M. (2003). Binge-drinking: A test of the role of group 
norms in the theory of planned behaviour. Psychology and Health, 18(1), 63-77. 
Johnston, L. D., O’Malley, P. M., Bachman, J. G., & Schulenberg, J. E. (2011). 
Monitoring the Future national survey results on drug use, 1975–2010: Volume 
II, College students and adults ages 19– 50. Ann Arbor: Institute for Social 
Research, The University of Michigan. 
Kenney, S. R., Hummer, J. F., & LaBrie, J. W. (2010). An examination of prepartying 
and drinking game playing during high school and their impact on alcohol-
related risk upon entrance into college. Journal of Youth and Adolescence, 39(9), 
999-1011. 
Knight, J. R., Wechsler, H., Kuo, M., Seibring, M., Weitzman, E. R., & Schuckit, M. A. 
(2002). Alcohol abuse and dependence among US college students. Journal of 
Studies on Alcohol, 63(3), 263-270. 
LaBrie, J. W., Hummer, J. F., Neighbors, C., & Pedersen, E. R. (2008). Live interactive 
group-specific normative feedback reduces misperceptions and drinking in 
college students: a randomized cluster trial. Psychology of Addictive 
Behaviors, 22(1), 141. 
Lader, D., & Goddard, E. (2006). Drinking: adults’ behaviour and knowledge in 
2006. London: Office for National Statistics. 
Leibsohn, J. (1994). The relationship between drug and alcohol use and peer group 
associations of college freshmen as they transition from high school. Journal of 
Drug Education, 24(3), 177–192. 
Lettow, B., Vries, H., Burdorf, A., Conner, M., & Empelen, P. (2015). Explaining young 
adults' drinking behaviour within an augmented theory of planned behaviour: 
temporal stability of drinker prototypes. British Journal of Health 
Psychology, 20(2), 305-323. 
Maibach, E. & Yzer, M. (1995). The Integrative Model of Behavioral Prediction as a 
tool for designing health messages. In Designing health messages approaches 
from communication theory and public health practice. Thousand Oaks, 
California: Sage Publications, (1), 21-40.  
Makimoto, K. (1998). Drinking patterns and drinking problems among Asian-Americans 
and Pacific Islanders. Alcohol Health and Research World 22(4), 270-275. 
169 
 
Mankarious, E., & Kothe, E. (2015). A meta-analysis of the effects of measuring theory 
of planned behaviour constructs on behaviour within prospective studies. Health 
Psychology Review, 9(2), 190-204. 
McEachan, R. R. C., Conner, M., Taylor, N. J., & Lawton, R. J. (2011). Prospective 
prediction of health-related behaviours with the theory of planned behaviour: A 
meta-analysis. Health Psychology Review, 5(2), 97-144. 
McEachan, R., Taylor, N., Harrison, R., Lawton, R., Gardner, P., & Conner, M. (2016). 
Meta-analysis of the reasoned action approach (RAA) to understanding health 
behaviors. Annals of Behavioral Medicine, 50(4), 592-612. 
McMillan, B., & Conner, M. (2003). Using the theory of planned behaviour to 
understand alcohol and tobacco use in students. Psychology, Health & Medicine, 
8(3), 317. 
Michalak, L., Trocki, K., & Bond, J. (2007). Religion and alcohol in the US 
National Alcohol Survey: how important is religion for abstention and 
drinking?. Drug and Alcohol Dependence, 87(2), 268-280. 
Michie, S., & Abraham, C. (2004). Interventions to change health behaviours: evidence-
based or evidence-inspired?. Psychology & Health, 19 (1), 29-49. 
Michie, S., & Prestwich, A. (2010). Are interventions theory-based? Development of a 
theory coding scheme. Health Psychology, 29(1), 1-8. 
Miller, J. W., Naimi, T. S., Brewer, R. D., & Jones, S. E. (2007). Binge drinking and 
associated health risk behaviors among high school students. Pediatrics, 119(1), 
76-85. 
Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items 
for systematic reviews and meta-analyses: the PRISMA statement. Annals of 
Internal Medicine, 151(4), 264-269. 
Montano, D. E., & Kasprzyk, D. (2008). Theory of reasoned action, theory of planned 
behavior, and the integrated behavioral model. In K. Glanz, B. Rimer, & F. 
Lewis (Eds.), Health behavior and health education: Theory, research, and 
practice (pp. 67-92). San Francisco, CA: Jossey-Bass. 
Montaño, D. E., Phillips, W. R., Kasprzyk, D., & Greek, A. (2008). STD/HIV 
prevention practices among primary care clinicians: risk assessment, prevention 
counseling, and testing. Sexually Transmitted Diseases, 35(2), 154-166. 
Naimi, T. S., Brewer, R. D., Mokdad, A., Denny, C., Serdula, M. K., & Marks, J. S. 
(2003). Binge drinking among US adults. The Journal of the American Medical 
Association, 289(1), 70-75. 
170 
 
National Cancer Institute. (1995). Theory at a glance: A guide for health promotion 
practice. U.S. Dept. of Health and Human Services, Public Health Service, 
National Institutes of Health, National Cancer Institute.  
National Center for Health Statistics (NCHS) (US.) (2005). Health, United States, 
2005: with chart book on trends in the health of Americans. 
National Institute of Alcohol Abuse and Alcoholism. (2004). NIAAA council approves 
definition of binge drinking. National Institute of Alcohol Abuse and Alcoholism 
Newsletter, 3, 3. 
National Survey on Drug Use and Health (2017), Retrieved from: 
https://nsduhweb.rti.org/respweb/faq.html#faq4 
Neal, D. J., & Fromme, K. (2007). Event-level covariation of alcohol intoxication 
and behavioral risks during the first year of college. Journal of Consulting 
and Clinical Psychology, 75(2), 294. 
Neighbors, C., Brown, G. A., Dibello, A. M., Rodriguez, L. M., & Foster, D. W. (2013). 
Reliance on God, prayer, and religion reduces influence of perceived norms on 
drinking. Journal of Studies on Alcohol and Drugs, 74(3), 361-368. 
Neighbors, C., Larimer, M. E., & Lewis, M. A. (2004). Targeting misperceptions of 
descriptive drinking norms: efficacy of a computer-delivered personalized 
normative feedback intervention. Journal of Consulting and Clinical 
psychology, 72(3), 434. 
Nelson, T. F., & Wechsler, H. (2001). Alcohol and college athletes. Medicine & Science 
in Sports & Exercise.33 (1), 43-47 
Norman, P. (2011). The theory of planned behavior and binge drinking among 
undergraduate students: Assessing the impact of habit strength. Addictive 
Behaviors, 36(5), 502-507. 
Norman, P., & Conner, M. (2006). The theory of planned behaviour and binge drinking: 
Assessing the moderating role of past behaviour within the theory of planned 
behaviour. British Journal of Health Psychology, 11(1), 55−70. 
Norman, P., Armitage, C. J., & Quigley, C. (2007). The theory of planned behavior and 
binge drinking: Assessing the impact of binge drinker prototypes. Addictive 
Behaviors, 32(9), 1753-1768. 
O'Malley, P. M., & Johnston, L. D. (2002). Epidemiology of alcohol and other drug use 




Pacific Institute for Research and Evaluation. (2005). Drinking In America: 
Myths, Realities, and Prevention Policy. 
Page, R. M., Ihasz, F., Hantiu, I., Simonek, J., & Klarova, R. (2008). Social normative 
perceptions of alcohol use and episodic heavy drinking among Central and 
Eastern European adolescents. Substance Use & Misuse, 43(3-4), 361-373. 
Painter, J., Borba, C., Hynes, M., Mays, D., & Glanz, K. (2008). The use of theory in 
health behavior research from 2000 to 2005: A systematic review. Annals of 
Behavioral Medicine, 35(3), 358-362. 
Park, H., Klein, K. A., Smith, S., & Martell, D. (2009). Separating subjective norms, 
university descriptive and injunctive norms, and U.S. descriptive and injunctive 
norms for drinking behavior intentions. Health Communication, 24(8), 746-751. 
Parsons, T. (2003) Alcoholism and Its Effect on the Family. AllPsych Journal. 14 
Pohorecky, L. A. (1991). Stress and alcohol interaction: an update of human 
research. Alcoholism: Clinical and Experimental Research, 15(3), 438-459. 
Powers, R. J., & Kutash, I. L. (1985). Stress and alcohol. International Journal of the 
Addictions, 20(3), 461-482. 
Presley, C. A., Meilman, P. W., & Leichliter, J. S. (2002). College factors that influence 
drinking. Journal of Studies on Alcohol, (Suppl.14), 82-90. 
Presley, C. A., Meilman, P. W., Cashin, J. R., & Leichliter, J. S. (1997). Alcohol and 
drugs on American college campuses: Issues of violence and harassment. 
Carbondale, IL: Core Institute, Southern Illinois University. 
Presley, C., Meilman, Philip W, Lyerla, R.(1996). Alcohol and drugs on American 
college campuses: Use, consequences, and perceptions of the campus 
environment: Volume III: 1991-93. Carbondale, IL: Core Institute Student Health 
Program, Southern Illinois University-Carbondale. 
Rodgers, W. M., & Brawley, L. R. (1996). The influence of outcome expectancy and 
self-efficacy on the behavioral intentions of novice exercisers. Journal of Applied 
Social Psychology, 26(7), 618-634. 
Ross, A., & Jackson. (2013). Investigating the theory of planned behaviour’s application 
to binge drinking among university students. Journal of Substance Use, 18(3), 
184-195. 
Sacks, J. J., Gonzales, K. R., Bouchery, E. E., Tomedi, L. E., & Brewer, R. D. (2015). 
2010 national and state costs of excessive alcohol consumption. American 
Journal of Preventive Medicine, 49(5), e73-e79. 
172 
 
Schaffer, M., Jeglic, E. L., & Stanley, B. (2008). The relationship between suicidal 
behavior, ideation, and binge drinking among college students. Archives of 
Suicide Research, 12(2), 124-132. 
Schulenberg, J., Maggs, J.L., Long, S.W., Sher, K.J., Gotham, H.J., Baer, J.S., Kivlahan, 
D.R., Marlatt, G.A., & Zucker, R.A. (2001). The problem of college drinking: 
Insights from a developmental perspective. Alcoholism: Clinical and 
Experimental Research, 25(3), 473-477. 
Sharma, M. (2011). Health belief model: Need for more utilization in alcohol and 
drug education. Journal of Alcohol & Drug Education, 55(1), 3. 
Sharma, M., & Romas, J. A. (2008). Theoretical Foundations of Health Education and 
Health Promotion. Jones & Bartlett Publishers. Burlington, MA 
Sheppard, M. E., Usdan, S. L., Higginbotham, J. C., & Cremeens-Matthews, J. L. 
(2016). Attitudes and descriptive norms of alcohol-related problems as predictors 
of alcohol use among college students. Journal of Alcohol and Drug 
Education, 60(1), 30-46. 
Sher, K. J., Trull, T. J., Bartholow, B. D., & Vieth, A. (1999). Personality and 
alcoholism: Issues, methods, and etiological processes. In: Blane H, Leonard K 
(eds), Psychological Theories of Drinking and Alcoholism, (pp. 54– 105). New 
York, NY: Guilford Press 
Silverstein, H. (1990), Alcoholism. New York: Franklin Watts 
Stahre, M., Roeber, J., Kanny, D., & Brewer, R. D. (2015). Contribution of Excessive 
Alcohol Consumption to Deaths and Years of Potential Life Lost in the United 
States. Preventing Chronic Disease, 11. 
Stevens, J. (2009). Applied multivariate statistics for the social sciences (5th ed). New 
York, NY, Taylor and Francis Group. 
Stine, R. A. (1995). Graphical interpretation of variance inflation factors. The American 
Statistician, 49(1), 53-56. 
Straus, R., & Bacon, S. D. (1953). Drinking in college. New Haven, CT, US: Yale 
University Press.  
Streiner, D. L., Norman, G. R., & Cairney, J. (2014). Health measurement scales: a 
practical guide to their development and use. Oxford University Press, USA. 
Substance Abuse and Mental Health Services Admin (SAMHSA) 2000, Consequences 




Substance Abuse and Mental Health Services Administration  (SAMHSA) (2007). 
National Survey on Drug Use and Health, detailed tables, tobacco product and 
alcohol use, table 2.46B,. Retrieved 
from:http://oas.samhsa.gov/NSDUH/2k7NSDUH/tabs/Sect2peTabs43to84.htm#
Tab2.46B.  
Tabachnick, B. G., Fidell, L. S. (2007). Using multivariate statistics (5th ed). Boston, 
MA,Pearson. 
Todd, J., & Mullan, B. (2011). Using the theory of planned behaviour and prototype 
willingness model to target binge drinking in female undergraduate university 
students. Addictive Behaviors, 36(10), 980-986. 
Tschann, J. M., Adler, N. E., Irwin, C. E., Millstein, S. G., Turner, R. A., & Kegeles, S. 
M. (1994). Initiation of substance use in early adolescence: the roles of pubertal 
timing and emotional distress. Health Psychology, 13(4), 326-333.  
U.S. Department of Health and Human Services (USDHHS). (2002). High-risk drinking 
in college: What we know and what we need to learn. In: USDHHS Task Force 
of the National Advisory Council on Alcohol Abuse and Alcoholism: National 
Institutes of Health. In Final Report of the Panel on Contexts and Consequences.  
Retrieved from:  
https://www.collegedrinkingprevention.gov/media/FINALPanel1.pdf . 
U.S. Department of Justice, Office of Justice Programs, Office of Juvenile Justice and 
Delinquency Prevention (2005). Drinking in America: Myths, Realities, and 
Prevention Policy. Washington, DC. 
University of Oklahoma. (2016) University of Oklahoma Enrollment Summary Report 
Summer 2016, Norman, OK: Institutional Research and Reporting. 
US Department of Health and Human Services. (1997). Youth risk behavior surveillance 
national college health risk behavior survey–US, 1995. Morbidity and Mortality 
Weekly Report, 46(1), 1-31. 
US Department of Health and Human Services. (2000). Tenth special report to the US 
Congress on alcohol and health from the secretary of health and human 
services. National Institute of Health Publication No. 00–1583. Washington, DC: 
Author. 
Wechsler, H., & Nelson, T. F. (2008). What we have learned from the Harvard School 
of Public Health College Alcohol Study: Focusing attention on college student 
alcohol consumption and the environmental conditions that promote it. Journal 
of Studies on Alcohol and Drugs, 69(4), 481-490. 
174 
 
Wechsler, H., & Wuethrich, B. (2002). Dying to Drink: Confronting Binge Drinking on 
College Campuses. Emmaus, PA: Rodale Press. 
Wechsler, H., Davenport, A., Dowdall, G., & Moeykens, B. (1994). Health and 
behavioral consequences of binge drinking in college: A national survey of 
students at 140 campuses. Journal of the American Medical 
Association, 272(21), 1672–1677. 
Wechsler, H., Dowdall, G. W., Maenner, G., Gledhill-Hoyt, J., & Lee, H. (1998). 
Changes in binge drinking and related problems among American college 
students between 1993 and 1997 Results of the Harvard School of Public Health 
College Alcohol Study. Journal of American College Health, 47(2), 57-68.  
Wechsler, H., Lee, J. E., Kuo, M., Seibring, M., Nelson, T. F., & Lee, H. (2002). Trends 
in college binge drinking during a period of increased prevention efforts: 
Findings from 4 Harvard School of Public Health College Alcohol Study 
surveys: 1993–2001. Journal of American College Health, 50(5), 203-217. 
Wechsler, H., Lee, J.E, Kuo, M, and Lee, H (2000). College binge drinking in the 1990s: 
a continuing problem. Results of the Harvard School of Public health 1999 
College Alcohol Survey. Journal of American College Health 48(5), 199–210.  
Weitzman E. R.& Wechsler H. (2000), Alcohol use, abuse and related problems among 
children of problem drinkers. Findings from a national survey of college alcohol 
use. Journal of Nervous and Mental Disease 188(3), 148–154. 
Weitzman, E. R., & Nelson, T. F. (2004). College student binge drinking and the 
“prevention paradox”: Implications for prevention and harm reduction. Journal 
of Drug Education, 34(3), 247-265. 
Whatley, J. J. (2005). Predicting binge drinking among undergraduate college 
students (Unpublished doctoral dissertation), University of Oklahoma, Norman 
White, A., & Hingson, R. (2014). The burden of alcohol use: Excessive alcohol 
consumption and related consequences among college students. Alcohol 
Research: Current Reviews, 35(2), 201-218. 
Windle, M. (2003). Alcohol use among adolescents and young 
adults. Population, 45(5.9), 19-15. 
Witt, E. D. (2010). Research on alcohol and adolescent brain development: opportunities 
and future directions. Alcohol, 44(1), 119-124. 
Wood M.D., Vinson D.C., Sher K.J, (2001) Alcohol use and misuse. In: Baum A, 
Revenson T, Singer J (3
rd
 Ed.), Handbook of Health Psychology, (pp. 281–318). 
Hillsdale, NJ: Erlbaum. 
175 
 
Xue, Y., Zimmerman, M. A., & Cunningham, R. (2009). Relationship between alcohol 
use and violent behavior among urban African American youths from 
adolescence to emerging adulthood: A longitudinal study. American Journal of 
Public Health, 99(11), 2041-2048. 
York, C. M. (2013). Exploring the Differences in Drinking Motives among Adolescent 





Appendix A: Systematic Review  
Using the Theory of Planned Behavior and Integrative Behavior Model to predict 
alcohol consumption behavior: A systematic review 
Introduction:  
Alcohol is the most widely used addictive substance in the United 
States. The prevalence rate of alcohol consumption is high for celebrations, 
relaxing, and socializing purpose and alcohol is moderately consumed at large. 
However, with more than 88,000 deaths and in average 30 years of potential life 
lost with each death, mainly attributable to alcohol addiction, heavy drinking, 
and binge drinking, alcohol is the third leading lifestyle-related cause of death in 
the United States.  
The area of my interest is to study the binge drinking behavior among 
college students. National Institute on Alcohol Abuse and Alcoholism (NIAAA) 
defines binge drinking as "a pattern of drinking that brings blood alcohol 
concentration levels to 0.08 g/dl” which generally results when men consume 
more than 5 drinks and women consume more than 4 drinks within two hours. 
The number of drinks (9.3 drinks in each occasion) and prevalence (40%) of 
binge drinking, both are highest among the college-aged population (CDC, 
2012). Thus, binge drinking behavior among college students has been 
acknowledged as an important public health concern (Hingson, Zha, & 
Weitzman, 2009). 
 It is estimated that each year, more than 1825 deaths, 97,000 date-rapes 
& sexual assault, and 646,000 assaults reported among college students are 
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alcohol-related (Hingson, Zha, & Weitzman, 2009). The binge drinking pattern 
is also correlated with the sexually transmitted diseases and unintended 
pregnancy among this population (CDC, 2014). Similarly, Wechsler et al., 
(1998) reported that 1 in 4 college students reported academic consequences due 
to drinking such as missing class, doing poorly in the exams, falling behind in 
class, and receiving lower grades.  
Despite significant public health efforts over the past decade, the status 
of colleges student binge drinking have remained remarkably stable (Johnston, 
O'malley, Bachman, & Schulenberg, 2011). In this context, exploring and 
understating various determinants of the behavior is essential. Past studies 
suggest that the theory can provide a conceptual framework to understand 
health-related behavior and help in designing effective health-related 
interventions (Michie & Prestwich, 2010).  Using theory in understanding 
behavior can provide various benefits. First, it allows collecting empirical data 
within an established theoretical framework. Second, the information collected 
from the theory based study can be used to inform and design the intervention 
by identifying causally related constructs (Michie & Prestwich, 2010). Third, 
the theoretical framework can also assist in evaluating the intervention and 
refine it before the future implementation (Michie & Abraham, 2004).   
In past, the Theory of Planned Behavior (TPB) has been extensively 
used in predicting health-related human behavior such as alcohol consumption 
(Ajzen, 1991).  Of late researcher has also considered the Integrated Behavior 
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Model (IBM), which includes the constructs from TPB as well as constructs 
from other major behavior theories, for predicting health-related behavior.  
The IBM and TPB both identify ‘intention’ as the most predictive factor 
for behavior change. In both models, the intention is mainly predicted by the 
attitudes, norms (the IBM includes both injunctive and descriptive norm but the 
TPB only included injunctive norm), and perceived behavioral control. In 
addition to these constructs common to the TPB, the IBM further included 
knowledge skills, environmental constraints, and habit in the model. 
Past studies have suggested the TPB model reporting 22% to 65% of the 
variance in binge-drinking behavior (Cooke, Sniehotta, & Schuz, 2007; 
Johnston & White, 2003; Norman, Armitage, & Quigley, 2007), these reports 
are an almost decade old. The current study is mainly focused on the studies that 
have been conducted in the past five years. Recently, the systematic review has 
been conducted by Cooke, Dahdah, Norman, and French (2016) however, they 
only included the TPB and not the IBM. The center theory of my dissertation is 
the IBM thus; this systematic review was necessary to search studies that have 
used the IBM in addition to the studies that have used the TPB.  
The purpose of this systematic review is to identify the constructs of the 
TPB and the IBM that are highly associated with the alcohol consumption 
behavior. This study will also provide an up-to-date and comprehensive review 





Search strategy and inclusion/exclusion criteria 
This Preferred Reporting Items for Systematic reviews and Meta-
analyses (PRISMA) Statement was followed for guiding the review process 
(http://www.prisma-statement.org/Default.aspx). The PRISMA Statement 
provides with a framework to include a minimum set of items to report 
systematic review. The PRISMA also provide with flow diagram and a checklist 
and a step-wise instruction (Appendix 1), best practices in reporting systematic 
reviews (Moher, Liberati, Tetzalf, & Altman, 2009). The search was made on 
October 21, 2016, from the University of Oklahoma library website 
(https://libraries.ou.edu/). Following six databases were included in the search 
process:  Academic Search Premier, CINAHL Plus with full text, 
Communication Sources, ERIC, Health source: Nursing/Academic Edition, and 
Medline. Six keywords were used to identify the relevant article; out of which 
three were related with alcohol consumption behavior (alcohol, binge drinking, 
and heavy drinking) and remaining 3 are a different name associated with the 
theory (Integrated Behavior Model, Integrated Model, and Theory of Planned 
Behavior).  The Boolean search strategy was selected with the combination of 
keywords associated with alcohol consumption behavior and the theory such as 
alcohol and Integrated Behavior Model, binge drinking and Integrated 
Behavioral model.  The screening criteria for article search included: peer-
reviewed, full text, English language, article published between January 2011 
and October 2016.  Other inclusion criteria to filter the articles search included:  
180 
 
1. Studies must have to be alcohol related as the targeted behavior.  It could be an 
intention to drink, abstinence, or drinking under a certain limit. The studies in 
which alcohol was indirect behavior such as drunk driving, alcohol and sexual 
behavior were not included in the review.  
2. Studies had to be focused on the TPB or IBM constructs. If the study assessing 
different theory except for the TPB or IBM, then those studies were not 
included.  
3. Studies should include measures of the constructs of the theory (IBM or TPB). 
Thus, articles such as editorial or review paper were not included in the review.  
Selection of studies 
Overall total of 259 articles were identified from the database search 
using a different combination of the keyword search. The author screened all 
259 article title and keywords. After preliminary screening based on title and 
keywords, 216 articles were excluded and 43 articles remained for the further 
review. Numbers of duplicate studies to appear as article were search multiple 
times using a different set of keywords. Thus, 24 articles out of 43 articles in the 
pool were deleted due to duplication. The abstract of 19 articles was reviewed 
and 3 articles were excluded based on not meeting inclusion criteria. The full 
text of the remaining 16 article was reviewed and 5 articles were excluded due 
to not meeting inclusion criteria in the study (one article used only attitude from 
the TPB constructs, another used only intention from the TPB constructs, one 
used behavioral reasoning theory, and two articles used integrated model by 
incorporating with part or whole of the TPB). Finally, 11 articles were 
181 
 
considered for the review process.  The flow chart of article selection process is 

















Figure 1. Article Selection Process for Systematic Review 
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Data extraction  
Data were extracted from the studies which were included in the final selection 
for the review. The information that was extracted from the papers included: study 
details (author, year, location of the study), purpose of the study, sample details (target 
population, sample size, gender, age, priori sample size justification), study design, 
constructs being measured, statistical analysis, results (relationship between constructs, 
and change in behavior), and salient outcomes. After the information was collected, the 
data was synthesized using Table 1 and Table 2 in the chronological order. The 
information from each article is summarized and compared in the result section.  
Results 
Even though the search strategy included both the TPB and IBM, only two 
studies were related with the IBM was identified from the search. Remaining nine was 
related with the TPB. This suggests that the IBM is still an underutilized theory in the 
domain of the alcohol consumption behavior. The majority of the studies aimed to 
determine the extent to which the TPB/IBM constructs (Attitude, Norms, and PBC) 
could predict intention to alcohol-related behavior and actual behavior. However, few 
studies also examined other factors such as habit (Norman, 2011), willingness (Todd & 
Mullan, 2011), individually salient beliefs (French & Cooke, 2012), and prototype 
perceptions (Lettow, Vries, Burdorf, Conner, & Empelen, 2015) in addition to the 
TPB/IBM constructs.  
 In terms of countries out of 11 studies, 3 were studied in the USA. Similarly, 8 
studies, 3 were studied in the England, 2 were studied in the Australia, 1 in Scotland, 1 
in the Netherlands, and 1 in multiple European countries (England, Estonia, Finland, 
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Scotland). This suggests that alcohol consumption is an important public health issue 
all over the world. If other language in addition to English language would have been in 
criteria, additional studies from other part of the world also could have emerged in the 
search.  
The inclusion did not specify any particular drinking behavior or population. 
However, 8 studies were studied binge drinking behavior, one studied heavy drinking 
(Braun, Glassman, Dake, Jordan, & Yingling, 2014), one studied maximum amount of 
drink recommended to the pregnant women (Duncan, Forbes-Mckay, & Henderson, 
2012), and one studied overall alcohol consumption behavior (Sheppard, Usdan, 
Higginbotham, & Cremeens-Matthews, 2016). It shows that binge drinking is the most 
studied alcohol-related behavior using the IBM/TPB constructs. None of the articles 
studied outcome behavior as a discontinuing binge drinking which in fact should be the 
interest of the health researcher rather as well. Also, none of the studying the 
motivation to stay abstainers is the neglected subset when it comes to the study of the 
alcohol-related behavior. However, motivating individual to remain abstainer or 
moderate drinker is as important as to reduce heavy drinking and binge drinking 
behaviors.  
The majority of studies were conducted among undergraduate students (7 out of 
11). There was a study conducted among college students but did not mention if the 
participants were undergraduate students or also included graduate students (French & 
Cooke, 2012). Similarly, there was a study conducted among pregnant women 
(Duncan, Forbes-Mckay, & Henderson, 2012), one study among employees of large 
companies (Hagger, Lonsdale, Koka, Hein, Pasi, Lintunen, & Chatzisarantis, 2012), 
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and one among young adults but not specified if the participants were students (Lettow, 
Vries, Burdorf, Conner, & Empelen, 2015). This shows that binge drinking behavior is 
a major drinking problem associated with the undergraduate population. However, 
these also suggested the need for researchers to explore beyond convenient sampling of 
college students and study other high-risk population such as the pregnant women, 
employees.  
There were two studies conducted among female sample only (Todd & Mullan, 
2011; Duncan, Forbes-Mckay, & Henderson, 2012). In the remaining studies which 
were conducted among both male and female, the participants were predominantly 
female except for one study where male and female was equal (French & Cooke, 2012). 
This finding is in accordance with the recent review reported by that review study by 
Cooke, Dahdah, Norman, & French (2016). They suggested most of the study they 
included in the review also reported were mainly participated by female. The sample 
size in the study ranged from 91 to 910 (Ross, 2013; Sheppard, Usdan, Higginbotham, 
& Cremeens-Matthews, 2016). Among 11 studies reviewed in this study, only 2 studies 
provided justification for sample size (Duncan, Forbes-Mckay, Henderson, 2012; 
Braun, Glassman, Dake, Jordan, & Yingling, 2014). Also, the study was predominantly 
conducted among the age group of 19-23.  One study whose age group was out of this 
range was conducted among pregnant women (Duncan, Forbes-Mckay, & Henderson, 
2012). Two studies did not explicitly mention the age in their study (French & Cooke, 
2012, Sheppard, Usdan, Higginbotham, & Cremeens-Matthews, 2016).  
The common study design in the review was a prospective study. Eight studies 
in the review were a prospective study (seven with the two wave follow up and one 
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with the three wave follow up after three months) and three studies were a cross-
sectional study.  Four out of eight prospective studies had 2 weeks of follow-up. One 
study of the remaining four prospective study had follow-up period in the same evening 
and remain three had a follow-up after a month. All studies were self-reported studies. 
The review reported the paper-based survey was commonly used to administer the 
survey. In total six studies administered paper based survey only, four administered 
online survey only, and one study administered both online and paper-based survey.  
Most of the studies used a number of drinks (6 studies) or frequency of binge 
drinking as a measurement to the outcome behavior (4 studies). One study used 
drinking occasions for the pregnant women as any number of drinks would be 
detrimental for this group (Duncan, Forbes-Mckay, & Henderson, 2012). No one of the 
studies in this review considered not drinking behavior.  
For the statistical analysis, four studies used a multiple regression analysis, three 
studies used a path analysis, two studies used hierarchical regression analysis, one 
study used negative binomial regression, and the last study used binary logistic 
regression to compute the prediction model. Even though multiple regression and 
hierarchical regression is commonly used, if the determinant variable is the count 
(number of drinks, the occasion of binge drinking), Poisson regression is recommended 
(Gardner, Mulvey, & Shaw, 1995).  
Four studies reported the prevalence of binge drinking in their sample. The 
range of prevalence for binge drinking from those studies ranged from 29.5% to 72%. 
Remaining studies presented the prevalence of drinking behavior in different forms. 
The study with the pregnant women as target population reported 34.5% pregnant 
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women drinking alcohol at some level and 7.8% exceeding the maximum 
recommended level for a pregnant woman (Duncan, Forbes-Mckay, & Henderson, 
2012). Hagger et al., (2012) reported the Fast Alcohol Screening Test score of the 
sample as 2.15 (3 or above is considered as hazardous and harmful drinking behavior). 
Similarly, Elliott & Ainsworth (2012) reported that on the average participants reported 
frequent tendency to binge drink but did not report any quantifiable number. Braun, 
Glassman, Dake, Jordan, & Yingling (2014) reported prevalence in terms of heavy 
drinking which was 37% in the study sample. In Lettow, Vries, Burdorf, Conner, & 
Empelen (2015) study, Participants reported consuming in an average of 7.27±9.79 
drinks per week but did not report binge drinking prevalence. Sheppard, Usdan, 
Higginbotham, & Cremeens-Matthews (2016) study did not report the prevalence of 
any drinking behavior. One important thing to note here is that different studies are 
defining alcohol problems with different scale/measures. The current review suggests 
multiple measurements for the alcohol consumption. Also, even for a common term 
such as binge drinking, the standard definition is yet to be established.  For example, 
the standard for the binge drinking varies in different nations and also by gender (Chen 
& Feeley, 2015; French & Cooke, 2012; Ross & Jackson, 2013). Without having a 
standard measure for the drinking problem it is difficult to compare the drinking issues 
in different studies and outcome after the interventions.  
One of the major purposes of conducting systematic review was to explore to 
what extent the IBM/TPB constructs (Attitude, Norms, and PBC) can predict analyze 
the intentions to the alcohol-related behaviors and actual behavior. Five studies have 
reported the relationship between the IBM/TPB constructs and the intention towards the 
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alcohol-related behaviors. The variance reported in those studies ranged from 45% to 
75% (Braun, Glassman, Dake, Jordan, & Yingling, 2014; Norman, 2011). The variance 
range reported for actual alcohol-related behavior due to the TPB constructs was 26% 
to 90% (Elliott & Ainsworth, 2012; Braun, Glassman, Dake, Jordan, & Yingling, 
2014). Other noticeable studies included: the TPB constructs reporting 77.1% in 
drinking behavior among pregnant women who were abstainer and drinkers.  Based on 
the review it can be suggested to not include PBC in future studies to predict alcohol-
related behavior as it was not a significant factor of the predictor in most of the studies 
(Duncan, Forbes-Mckay, Henderson, 2012; Ross & Jackson, 2013). Other factors that 
were suggested to add in the TPB model to increase predictability for the alcohol-
related behavior included: habit, willingness, variables of self-determination theory 
(intrinsic motivation, identified regulation, introjected regulation, and external 
regulation) stress, loneliness, prototype perception, Greek house member status, gender, 
(Norman , 2011; Todd & Mullan, 2011; Hagger et al., 2012; Chen & Feeley, 2015; 
Lettow,Vries, Burdorf, Conner, & Empelen, 2015; Sheppard, Usdan, Higginbotham, & 
Cremeens-Matthews, 2016).  
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 Table 1. Descriptions of the Theory of Planned Behavior and the Integrated Behavioral 











Purpose Target population; 
Sample Size; Gender; 
Age; A priori sample 
size justification) 




 To apply the TPB constructs to predict the binge 
drinking intentions and behavior  
 To test if habit explains additional variance in 
binge drinking behavior and moderates the 






 A prospective study with a one-month follow-up  
 Paper-based questionnaire measuring the TPB constructs 
 Habit (the Self-Report Habit Index) 
 Target behavior (Frequency of Binge drinking)  





 To reduce binge drinking by utilizing both a TPB 
based Mere Measurement Effect, and binge 
drinker prototypes from the prototype 
willingness model (PWM) 
 To test if willingness explains additional variance 
in binge drinking behavior  
Undergraduate students 
(freshman); n=122; all 
female; age=19±1.5; No 
 An online prospective study with 2-3 weeks follow-up 
 Participants were randomly allocated to three groups a) manipulation 
group, b) a mere measurement group, c) a control group  







 To apply the TPB constructs to understand why 




women who consumed 
alcohol before 
becoming pregnant; 
n=116; all female; 
age=29.6±5.11; Yes  
 A cross-sectional study 
 Postal self-reported questionnaire distributed in two hospital 
 Alcohol use measured using the  Alcohol Use Disorders Identification Test 
and number of drinking occasions 
 A Mann-Whitney U Test and a binary logistic regression 
Hagger et al., 
(2012); four  
European 
Nations  
 To use the TPB constructs and the self-
determination theory constructs to study the 
determinants of alcohol-related behaviors (units 
of alcohol consumed and frequency of binge 
drinking occasions)  
Employees from large 




 A 3 wave prospective study  with follow-up after one month and 3 month  
 Self-reporting questionnaire on constructs of self-determination theory, the 
TPB, and past alcohol consumption (using Fast Alcohol Screening Test) 
and binge drinking occasions (time 1), psychological and alcohol-related 
behavior (time 2), and follow-up behavioral measures (time 3) 





 To compare one component (instrumental 
attitude, injunctive norm, perceived behavioral 
control) vs two component of the TPB in 
predicting binge drinking behavior (Instrumental 
and Affective attitude, injunctive and descriptive 





 A prospective study with after 2 weeks follow-up 
 The TPB construct measure in time 1 and subsequent binge drinking was 
measured in time 2 using self-reported questionnaire (both paper-based and 
online) 






 To determine the extent to which the TPB 
constructs predict intention to binge drinking and 
actual drinking behavior that evening  
 To identify the individually salient beliefs related 
with the  binge drinking behaviors and the beliefs 
to predict the TPB constructs, intention to binge 
drinking, and actual drinking behavior 
Students; n=192; 
males=96, females=96; 
age not mentioned; No 
 A prospective study with a follow-up on the same evening 
 Behavioral beliefs, normative beliefs, and control beliefs were elicited 
using open-ended item and the TPB constructs using 13 items  7-point 
rating scale  
 Behavior measured in terms of number of drinks that evening (time 2=end 
of the evening) 





 To determine the extent to which the TPB 
constructs predict binge drinking behaviors 
 To determine the extent to which the intention to 
drink predict binge drinking behaviors in the 







 A prospective study  with after 2 weeks follow-up 
 Paper-based questionnaire to measure the TPB constructs, self-efficacy 
(different then perceive behavioral control), and social facilitation scales 
(time 1) and also binge drinking behavior (number of drinks in single 
occasion)  (time 2) 




& Yingling  
(2014); USA 
 To predict heavy  drinking behavior among 
college students using the IBM constructs 
 To determine which IBM constructs is the most 





 A cross-sectional study 
 A customized survey to measure the IBM constructs based on the focus 
group discussion 








 To understand the determinants of binge drinking 
behavior by applying augmented the TPB 
(adding temporal stability of the prototype 
perceptions) 
Young adults; n=410; 
male=89, female=321; 
age=21±2.14; No 
 An online prospective study  with a one-month follow-up 
 Measured the TPB constructs using customized survey, drinking behavior  
by calculating total of consumed glasses of alcohol during the past week, 
and prototype by portraying five type of drinkers (abstainer, moderate 
drinker, tipsy drinker, heavy drinker, drunk)  
 A hierarchical regression analysis 
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Table 2. Results and Salient Outcomes of the Theory of Planned Behavior and the 
Integrated Behavioral Model Study for Alcohol-Related Behavior from 2011 to 2016 
 
TPB=Theory of Planned Behavior; IBM=Integrated Behavioral Model 
 
 
Author (Year)  Results Salient outcomes 
Norman (2011)  68.8% of participants reported binge drinking at least 4 times over the past month 
 The TPB explained 75% of the variance (R2=.75, F(4,132)=99.32, p<.001)  in binge drinking 
intentions (only attitude and self-efficacy was significant) and 35% of the variance (R2=.35, 
F(3,105)=18.65, p<.001)  in binge drinking behavior at one-month follow-up (with only 
intention a significant contribution) 
 Habit explained addition 6% of the variance in the binge drinking behavior 
 Binge drinking behavior is under the control of both 
intentional and habitual processes 
 Intention and habit complement each other  to predict 
binge drinking behavior  
Todd & Mullan (2011)  29.5% participants reported binge drinking at least once in the past 2 weeks  
 The TPB were significant predictors of   the intention (R2=.55, F(3,76)=32.20, p<.001)and the 
behaviors (R2=.40, χ2 (2,N=80)=324.65, p<.001) but willingness was not 
 The TPB model is more effective in predicting binge 
drinking among female undergraduates than the 
prototype willingness model 
 Mere measurement effect was more significant among 
participants who previously consumed more alcohol 
 The gender (all female) could be the reason for being 
subjective norms to be the strongest predictor of norms 
Duncan, Forbes‐Mckay, 
Henderson (2012) 
 64.7% abstaining from alcohol completely and 34.5% reported drinking alcohol at some level 
(7.8% drinking more than the maximum level recommended for a pregnant woman 
 Intention (Z = -7.18, p < .05; r = .71), attitude (Z = -6.82, p < .05; r = .73) , subjective norm (Z 
= -4.53, p < .05;r = .45) were significantly higher among abstainers compared with participants 
who continued to drink 
 The TPB model explained 77.1% of the variance (χ2 (4, N = 86) = 71.84, p < .001) in drinking 
behavior distinguishing between drinkers and abstainers 
 Only the intention and attitude subscale made a uniquely significant contribution to the model 
 The TPB without the PBC component is a more effective 
model to for predicting alcohol behavior during 
pregnancy 
 Overall behavior change techniques were listed but not 
specified in relation to the study 
Hagger et a., (2012)  The mean Fast Alcohol Screening Test score of the sample was 2.15 (3 or above is considered 
as hazardous and harmful drinking behavior) 
 From the variables of the TPB and self-determination theory, the  models accounted for 
31.44%  and 41.32% of the variance in binge-drinking occasions  and number of drinks 
consumed  respectively in the T1→T2 model, and 29.27%  and 66.94% and of the variance, 
respectively, in T2→T3 
 Variables of the self-determination theory (intrinsic motivation, identified regulation, 
introjected regulation, and external regulation) significantly accounted for the variances on the 
TPB constructs  
 Identified regulation (guideline) for the drink is the most 
influential variable from the self-determination theory to 
predict intentions and alcohol-related behavior 
 Vast majority of explained variance on the behavior was 
from past behavior (habit) rather than any of the 
psychological variables 
Elliott & Ainsworth (2012)  On average participants reported binge drinking frequently  
 82%  and 90% of the variance in the binge drinking behavior (total direct + indirect effects) 
was reported by the one-component model and two-component model respectively 
 In both models, intention was only sole direct predictor of the binge drinking behavior and 
intention was a significant mediator of the instrumental and subsequent behavior  
 The one component the TPB possessed good predictive 
validity, however, two –component the TPB provided a 
significantly better fit model for the study 
 Intervention that is combination of the TPB constructs 
have a higher effect on the behavior changes than 
intervention only targeted for  the TPB constructs in 
isolation 
French & Cooke (2012)  72% reporting binge drinking at least once in the past week 
 Attitude and subjective norms were significant predictors of intention [adj. R2 =0.55, (F=74.6, 
df=3,180,p<0.001)] 
 The intention was a significant predictor of drinking behavior over the course of the evening 
[adj. R2 =0.32, (F=41.2, df=2,173, p<0.001)] 
 Friends approve (normative belief) and lack of money 
(control belief) were significantly predicted intention and 
is recommended to be used in the intervention  
 Attitude and subjective norms were found to predict 
intention to binge drinking and intention a was found to 
predict the binge drinking behavior 
Ross & Jackson (2013)  51.4% participants reported binge drinking at least once in past 2 weeks 
 Attitude, subjective norm, and PBC predicted 51% of the variance in intentions [adj. R2 =.51, 
F(3, 116) = 38.45, p < 0.001] but PBC was not significant and adding social facilitation in the 
same model added significant increase in the prediction of intentions [adj. R2 =.53, F(4, 114) 
=7.03, p = 0.009] 
 Intention and PBC predicted 72% of the variance in binge drinking behavior [adj. R2 =.72, 
F(2, 76) = 96.31, p < 0.001] but PBC was not significant and adding attitude and subjective 
norms in the same model added a significant increase in the prediction of binge drinking 
behavior [adj. R2 =.76, F(4, 74) =49.93, p = 0.014] but attitude was not significant 
 PBC failed  to significantly predict binge drinking 
behavior among college students whereas attitude and 
subjective norms were found to predict intention to binge 
drinking and intention a was found to predict the binge 
drinking behavior 
 Being social (social facilitation) is the strong motivation 
for the college students to engage in binge drinking 
 
Braun, Glassman, Dake, 
Jordan, & Yingling  (2014) 
 37%  participants reported high-risk drinking the last time they partied 
 Experiential attitude (0.34), injunctive norms (0.23), and 
self-efficacy (-0.28) all are a significant predictor of intentions to engage in high-risk drinking 
 The IBM constructs explained 45% and 26% of the intentions and high-risk drinking behavior 
respectively 
 The IBM is recommended as a promising theory to 
understand the high-risk drinking prevention among 
college students, however, more study in assessing IBM 
in this area is warranted to establish its applicability 
Lettow,Vries, Burdorf, 
Conner, & Empelen (2015) 
 Participants reported consuming in average of 7.27±9.79  drinks per week 
 Attitude, descriptive norms, PBC and drinking behavior significantly predicted variance for 
the favorability prototype model (36%) and similarity model (41%) 
 The prototype stability moderated the relationship of abstainers and drunk prototype similarity 
with the intentions but not with the behavior 
 Stable porotype similarity perceptions were more 
predictive of intentions then unstable perceptions. This is 
could be very useful especially for young adults’ health 




The current review suggests that there are not many studies that have utilized 
the IBM. My dissertation “Does integrative behavior model predict the binge drinking 
behavior among college students? A prospective study” could be beneficial in reporting 
the application of the IBM in predicting binge drinking-related behavior (stopping to 
binge drinking behavior and continue not to binge drink).  
Largely, the current review supports the utility of the IBM/TPB when applied to 
alcohol drinking behavior. The results from the review suggested that the correlation of 
the attitude and subjective norm were mostly positive and strong for the alcohol 
drinking behavior whereas correlation for the PBC was negative, small, and non-
significant. Similar to the previous review, attitude emerged as the strongest 
determinant of the intention as well as the alcohol-related behavior (McEachan et al., 
2011). The relationship between norms and intention emerge as the second important 
determinant of the intention and alcohol-related behavior however perceived behavioral 
control mainly reported small correlations. However, self-efficacy, when measured 
separately, had a strong and positive relationship with intention and alcohol-related 
behavior. Thus based on this review excluding perceived behavioral control construct 
could be suggested. Duncan, Forbes-Mckay, Henderson (2012) suggested the PBC is 
not significant if the participants do not have or perceive to have the drinking problem. 
This suggests that the college students (the target population of most of the studies) 
believe they have the high level of self-control and do not have a drinking problem, 
whereas prevalence rate on binge drinking among college students suggests otherwise. 
However, replacing PBC with the self-efficacy could be more effective to predict 
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intention and alcohol-related behavior. This review also helped me to be considerate 
with the items in the PBC or self-efficacy constructs and the reported results upon the 
completion of the study.  
The current review reported the application of IBM/TPB constructs in 
predicting intentions towards the alcohol-related behaviors and actual behavior. The 
variance predicted for intentions towards the alcohol-related behaviors and actual 
behavior ranged from 45%-75% and 26% to 90% (Braun, Glassman, Dake, Jordan, & 
Yingling, 2014; Norman, 2011; Elliott & Ainsworth, 2012.  A previous meta-analysis 
conducted by Armitage & Conner (2001) reported that the TPB explained 39% and 
27% of the variance in the intentions and the behaviors respectively. Comparing it with 
the current review, the IBM/TPB seems to be more effective with the alcohol-related 
behavior. Based on the variance, the constructs of the IBM could be instrumental in 
determining binge drinking-related behavior. 
The current review provided support for the prospective study design for 
exploring the predictability of the IBM constructs in determines binge-drinking related 
behavior. The current review brought the application of the Poisson regression to my 
attention which I might not have considered for my dissertation. I will be considering 
using the Poisson regression if the outcome variable in the dissertation ends up being 
the count data (eg. number of drinks, the occasion of the binge drinking days). In 
addition to the study design and statistical analysis, the review was also helpful in 
bringing few techniques into my attention for the dissertation study such as using 2-
week diaries to collect binge drinking data, considering mere measurement effect 
during follow-up. For the sampling, the review suggested that there is a trend of 
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participation in the survey by the female however, the male and female have different 
drinking pattern. Lader & Goddard (2006) suggests that man drinks more alcohol than 
women. Thus, I will attempt to balance the gender in the study so that the results can 
represent both male and female.  
There were few patterns reflected from the review. Most of the studies that are 
the IBM/TPB constructs are limited to the exploring the relationship between 
constructs, intention, and the behaviors. Few studies mention few ideas on how to use 
the results of the studies in the intervention but no one of the studies was intervention 
related. Another pattern was that almost all of the studies except one were short-term 
(up to 2 weeks). Drinking behavior are general long-term and also have life-long 
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Appendix C. Panel of Experts for Alcohol Behavior Scale for College 
Students 
Experts for the IBM  
Dr. Adam Barry 
Associate Professor and Associate Department Head,  
Heath and Kinesiology 
Texas A&M University 
 
Dr. Amar Kanekar 
Assistant Professor and Graduate Coordinator 
Health Education and Health Promotion 
University of Arkansas at Little Rock 
 
Experts in the area of instrument development  
Dr. Sarah Maness 
Assistant Professor 
Health and Exercise Science  
University of Oklahoma  
 
Dr. Mike Crowson 
Associate Professor  
Department of Educational Psychology 
University of Oklahoma 
 
Two experts in the area of binge drinking  
Kye Lebouff,  
University of Oklahoma  
 
Dr. Joshua Wiener 
Professor and Department Head 
Department of Marketing  
Oklahoma State University 
 
Two from the target population  
Holly Hoehner and Elizabeth Fish 





Dear  Dr. Barry 
Dr. Amar Kanekar 
Dr. Sarah Maness 
Dr. Mike Crowson 
Kye Lebouff,  




 year PhD student under Dr. Paul Branscum in the Department of Health and 
Exercise Science in the University of Oklahoma. I will really appreciate if you can help 
me in reviewing attached instrument. 
  
Based on your expertise in the area of health education and instrument development, I 
would appreciate if you can help me to establish the face validity and construct validity, 
and readability of the instrument. 
 
I am planning to conduct a study to examine binge drinking behavior among college 
student using integrative behavior model. Attach please find the document for universal 
definition and operational definition of various constructs of integrative behavior model. 
 
I was not able to find the scale that meets the need of the study so I have designed this 
instrument based on literature review. The literature review included previous studies that 
have used integrative behavior model for other behavior. Another focus of literature 
review also included understanding major factors that affect binge drinking among 
college population. 
  
The instrument is divided into four parts. The first part will include introduction and 
behavior related questionnaire. Depending on their current behavior on binge drinking, 
they will either take part II or part III of the questionnaire and part IV will include 
remaining questions common for both groups.   
  
Attach please find the complete instrument and definition (universal and operational) and 
scoring guidelines. Please feel free to comment in the instrument itself.  The link for the 
online survey is http://oucas.qualtrics.com/SE/?SID=SV_4NhByUAFO9cDiId, if you 
want to preview the instrument. 
  
Kindly respond and return the instrument with your valuable comments to me by April 
4th, 2015. After receiving input from you and other experts, I will revise and resend you 
for the second review. 
 
If you have questions I can be reached at 405-619-8842 (cell) or amirkb@ou.edu (email). 
 
I am extremely thankful for your time, and would like to convey my gratitude for your 
valuable comments on the instrument. 
 
Thank you. 
